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   

    

    
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   

   

   

    

   

    

    

   

   
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    

   

    

    

   

   

    

    

   

    

    
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 
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  
               

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
 
 
         
                   
       
         
                  
         

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 

         


          
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         
           
         

       


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 



         
         
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• 
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• 
• 
• 
• 




        
          
         



     

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

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
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
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






 



  









 

Woche 1 2 3 4 5 6 7 8 9 W.f. 10 11 12 13 14 Semester
Arbeitsschritt 43 44 45 46 47 48 49 50 51 52, 1 2 3 4 5 6 Kalender

Auftragsanalyse

Konzepterstellung

Erarbeitung des tech-
nischen Basiswissens
Sammeln geeigneter Fotos 
und ihre Nachbearbeitung
Perl-Skript für das Einlesen 
der EXIF-Metadaten

Aufbau der Foto-Datenbank

Grundgerüst der Webseite 
(von Vorlagen adaptieren)
Interaktionen und Visuali-
sierungen (ECMAScripte)
Anbindung der Datenbank 
mit PHP und SQL
Suchfunktionalitäten 
ausarbeiten

Schlusspräsentation

Verfassen Bericht

Schlussredaktion und 
Abgabe Bericht

 


       


 

                  
       
        





 


• 
• 
• 



















 













 

 
 

        

          

         

          
          
       

         
           

            





 
         
          




        




• 
• 
• 
• 
• 


            



  









 

Tag-Name Beschreibung
a (automatisch) /     

m (manuell)

EXIF-Tags

Make Kamerahersteller a
Model Kameramodell a
ExifImageLength Fotohöhe in Pixel a
ExifImageWidth Fotobreite in Pixel a
DateTimeOriginal Aufnahmedatum und -zeit a
ExposureTime Belichtungszeit in sec a
FNumber Blende a
ISO ISO-Wert a
FocalLength Brennweite in mm a
FocalLengthIn35mmFormat Brennweite in 35mm-Äquivalent a / m
FocalPlaneXResolution Auflösung des CCD-Chips in X-Richtung a
FocalPlaneResolutionUnit Einheit der Grössenangabe des CCD-Chips (mm, inches) a
ScaleFactor35efl Umrechnungsfaktor der Brennweite in 35mm a

IPTC-Tags

ObjectName Name des Fotos m
Keywords Schlagwörter zur Fotobeschreibung m
City m
Sub-location m
Province-State m
Country-PrimaryLocationCode m
Credit Name des Fotografen m
CopyrightNotice Notiz zu Urheberrechten m

GPS-Tags

GPSLatitudeRef Norden oder Süden a / m
GPSLatitude geografische Breite des Aufnahmestandortes (WGS84) a / m
GPSLongitudeRef Osten oder Westen a / m
GPSLongitude geografische Länge des Aufnahmestandortes (WGS84) a / m
GPSDestLatitudeRef Norden oder Süden m
GPSDestLatitude geografische Breite des Fotozielpunktes (WGS84) m
GPSDestLongitudeRef Osten oder Westen m
GPSDestLongitude geografische Länge des Fotozielpunktes (WGS84) m

Hierarchisch gestufte Angaben zur geografisch- politischen 
Einordnung des Aufnahmestandortes

         

        





 
 


         




























 













 

Id Keyword
1 spring Frühling springtime
2 summer Sommer summertime
3 autumn Herbst fall
4 winter Winter wintertime
5 building Gebäude buildings house houses structure structures cottage

cottages castle fort
6 village Dorf villages hamlet
7 city Stadt cities town towns urban
8 transport Transport transportation road roads street streets alley

alleys railroad railroads railway railways square bridge
9 forest Wald wood woods trees

10 meadow Wiese meadows grassland hayfield
11 lake See lakes pond ponds
12 river Fluss rivers stream streams
13 creek Bach creeks brook brooks
14 valley Tal valleys dale dales vale vales glen
15 mountain Berg mountains mount pass summit peak
16 hill Hügel hills knoll
17 view Aussicht outlook look-out vista vistapoint viewpoint
18 nature Natur natural animal plant vegetation flora fauna
19 atmosphere Stimmung ambience sunset sunrise clouds Wolken
20 history and culture history culture Kultur Geschichte past heritage
21 snow and ice snow ice Schnee Eis glacier Gletscher
22 park Park municipal park garden
23 religion Religion church churches monastery convent cathedral chapel

cemetary graveyard temple synagoge mosque minaret shrine
24 canyon Schlucht canyons gorge ravine

Aliases

          





 
          


          

       
            

         
       
          

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 
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                
           
        

          
          

 
         

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
 
         
           

 
     
       
         


           

          

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 
            
         
               

              
       


















 

d w w
f

ObjektivebeneBildebene

Brennpunkt

d = Grösse des Negativs
bzw. CCD-Chips

f = Brennweite

w = Bildwinkel

d w w
f

ObjektivebeneBildebene

Brennpunkt

d w w
f

ObjektivebeneBildebene

Brennpunkt

d = Grösse des Negativs
bzw. CCD-Chips

f = Brennweite

w = Bildwinkel

f

dw 2/
)

2
tan( = )

2/
arctan(2

f

d
w •=

36

35f

B

f
=

B

f
f

•
=

36
35














 




          



         

            


         
        
           

      

          


          

            

           
         
              
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

          
          
       
        

          

                   

    





 
    
  

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





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





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ExifTool Version Number         : 5.73 
File Name                       : 009.jpg 
File Size                       : 1045 kB 
File Modification Date/Time     : 2005:12:23 17:37:44 
File Type                       : JPEG 
MIME Type                       : image/jpeg 

Image Description               : OLYMPUS DIGITAL CAMERA 
Make                            : OLYMPUS OPTICAL CO.,LTD 
Camera Model Name               : X-2,C-50Z 
Orientation                     : Horizontal (normal) 
X Resolution                    : 144 
Y Resolution                    : 144 
Resolution Unit                 : inches 
Software                        : 28-1100 
Date/Time Of Last Modification  : 2005:09:09 10:17:51 
Y Cb Cr Positioning             : Co-sited 
Shutter Speed                   : 1/200 
Aperture                        : 5.6 
Exposure Program                : Creative (Slow speed) 

ISO Speed                       : 80 
Exif Version                    : 0220 
Shooting Date/Time              : 2005:09:09 10:17:51 
Date/Time Of Digitization       : 2005:09:09 10:17:51 
Components Configuration        : YCbCr 
Max Aperture Value              : 2.8 
Metering Mode                   : Multi-segment 
Flash                           : Auto, Did not fire 
Focal Length                    : 13.5mm 
Image Quality                   : SHQ 
Macro                           : Off 
Black & White Mode              : Off 

Digital Zoom                    : 1.0 
Focal Plane Diagonal            : 8.86 mm 
Firmware Version                : D4028 
Camera ID                       : OLYMPUS DIGITAL CAMERA 
Zoom                            : 15 
Macro Focus                     : 319 
Color Matrix                    : 356 65418 2 65486 374 65464 65528 65408 388 
Sharpness Factor                : 640 
Color Control                   : 24 1024 768 1024 16 256 
Valid Bits                      : 10 0 
Coring Filter                   : 2048 
Olympus Image Width             : 2560 
Olympus Image Height            : 1920 

Flashpix Version                : 0100 
Color Space                     : sRGB 
Exif Image Width                : 2560 
Exif Image Length               : 1920 
File Source                     : Digital Camera 
Custom Rendered                 : Normal 
Exposure Mode                   : Auto 
Digital Zoom Ratio              : 1 
Scene Capture Type              : Standard 
Contrast                        : Normal 
Saturation                      : Normal 
Sharpness                       : Normal 

GPS Version ID                  : 2.2.0.0 
GPS Latitude Ref                : North 
GPS Latitude                    : 47 deg 17' 36.50" 
GPS Longitude Ref               : East 
GPS Longitude                   : 9 deg 26' 47.70" 
GPS Dest Latitude Ref           : North 
GPS Dest Latitude               : 47 deg 15' 12.10" 
GPS Dest Longitude Ref          : East 
GPS Dest Longitude              : 9 deg 20' 48.60" 
Thumbnail Offset                : 5392 
Thumbnail Length                : 6105 
Credit                          : Daniel Meyer 

Source                          : http://www.carto.net 
Object Name                     : Cows in front of Ebenalp and Säntis 
Keywords                        : mountain, hill, nature, summer 
Copyright Notice                : Commercial use requires license. Contact: dameyer@student.ethz.ch 
Image Width                     : 2560 
Image Height                    : 1920 
Aperture                        : 5.6 
Scale Factor To 35mm Equivalent : 4.9 
Circle Of Confusion             : 0.006 mm 
Depth of Field                  : inf (5.26 m - inf) 
Focal Length                    : 13.5mm (35mm equivalent: 65.7mm) 
Hyperfocal Distance             : 5.26 m 
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 
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 
 
 
              


        

          
        
         
       


         



 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 


          

        




           

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        
            
                 

            
            
     
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






























 
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 
 

         
      
            




 
               
         




my $dbh = DBI->connect($db, $db_user, $db_pass) || die "Error connecting to 
the database: $DBI::errstr\n"; 


          


GetOptions("dir=s" => \$dir); 
opendir(DIR, $dir) or die "can't open directory $dir: $!"; 


          


my ($base, $dir, $ext) = fileparse($file,'\..*'); 
if ($ext eq ".jpg" || $ext eq ".JPG" || $ext eq ".jpeg" || $ext eq ".JPEG") 


         


my $exifTool = new Image::ExifTool; 
my $imgInfo = $exifTool->ImageInfo($file,"Make",...) 
my @tags = $exifTool->GetRequestedTags(); 
$make = Encode::encode("utf8",$exifTool->GetValue($tags[0])); 


        



my @dateTime = split(/\./,$dateTimeOriginal); 
$dateTimeOriginal = $dateTime[0]; 
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


$mySQL = "SELECT AsText(TRANSFORM(SetSRID(GeometryFromText('POINT($lon 
$lat)'),$inCoorSystem),$outCoorSystem)) AS coord;"; 
$sth = $dbh->prepare($mySQL); 
$sth->execute or db_err("Unable to execute query", $dbh->errstr); 
while (@data = $sth->fetchrow_array()) { 
 $chcoord = $data[0]; 
} 


          
       


$mySQL = "SELECT gemeinden.gemname,bezirke.name,kantone.name from 
gemeinden,bezirke,kantone WHERE 
Contains(the_geom,setSRID(GeometryFromText('$chcoord'),$outCoorSystem)) AND 
gemeinden.bezirksnr = bezirke.id AND gemeinden.kantonsnr = 
kantone.kanton;"; 
$sth = $dbh->prepare($mySQL); 
$sth->execute or db_err("Unable to execute query", $dbh->errstr); 
while (@data = $sth->fetchrow_array()) { 
 $city = replaceChars($data[0]); 
 $subLocation = replaceChars($data[1]); 
 $provinceState = replaceChars($data[2]); 
} 


            
       
          


my $kantondir = $photodir.$provinceState."/"; 
unless (-d $kantondir) { #see if directory exists 
 mkdir($kantondir); 
} 
... 
$newfile = 
$gemeindedir.replaceChars($dateTimeOriginal).'_'.replaceChars($objectName).
$ext; 
copy($file,$newfile) or die "could not copy $file"; 


         


$status = system("convert '".$file."' -resize ".$thumbwidth."x". 
$thumbheight." ".$thumbfile); 


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







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  
        


 


$mySQL = "SELECT id from user_aliases WHERE alias LIKE '%$credit%';"; 


         


$mySQL = qq(INSERT INTO photos ("Make",...) VALUES ('$make',... );); 
$sth = $dbh->prepare($mySQL); 
$sth->execute or db_err("Unable to insert foto data", $dbh->errstr); 



         
        


#get current photo id 
$mySQL = qq(SELECT currval('create_photo_id')); 
... 
#split keywords 
my @Keywords = split(/\s*,\s*/,$keywords); 
... 
foreach $value (@Keywords) { 
 ... 
 $mySQL = "SELECT id FROM keyword_aliases WHERE alias = '$value';"; 
 ... 
 if ($keywordId != -99 && $unique == 1) { 
  $mySQL = qq(INSERT INTO keywords_photos VALUES ($photoId,$keywordId)); 
 ... 
 } 
 push(@KeywordIDs,$keywordId); 
} 


           


print "All informations have been written into database. $error errors 
occured.\n"; 
print "Processing photo ".($imgCounter + 1)." completed.\n\n\n"; 
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 
 
 
            
         

           

    

          
           

        
          





 
         
         

         


        




 
          
       



        

            




  









 

 
    
     
       
        




 

• 
• 
• 
• 
• 




• 


• 


         

         
       
        



           




 
 
          
           
          
       
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    
         


function loadPhotos() { 
 //check keywords 
 var myKeywords = new Array(); 
 for (var checkBox in myMapApp.KWCheckBoxes) { 
  if (myMapApp.KWCheckBoxes[checkBox].checkedStatus) { 
   myKeywords.push(checkBox.replace(/KW/,""));  
  } 
 } 
 var myPhotoDataUrl = 
"sendPhotoData.php?xmin="+myMainMap.curxOrig+"&ymin="+((myMainMap.curyOrig 
+ myMainMap.curHeight)* -1)+"&xmax="+(myMainMap.curxOrig+myMainMap. 
curWidth)+"&ymax="+(myMainMap.curyOrig * -1)+"&keywords="+myKeywords. 
join(",")+"&logicalAndOr="+myMapApp.logicalAndOr+"&timestamp="+myMainMap. 
timestamp; 
 var getPhotoDataObj = new getXMLData(myPhotoDataUrl,receivePhotoData); 
 getPhotoDataObj.getData(); 
} 


         



URL: http://www.carto.net/geofotos/sendPhotoData.php?xmin=486000 
&xmax=833000&ymin=75000&ymax=295000&timestamp=123&logicalAndOr=AND 
&keywords=lake,atmosphere 


- <photos timestamp="123"> 
 - <photo id="1384" 
  FileName="photos/Switzerland/Zug/Zug/Zugersee__ZG_/ 
  20041018_093834_Landsgemeindeplatz_Zug_and_view_to_the_Alps.jpg" 
  ObjectName="Landsgemeindeplatz Zug and view to the Alps" Make="OLYMPUS 
  OPTICAL CO.,LTD" Model="X-2,C-50Z" DateTime="2004-10-18 09:38:34" 
  Length="1536" Width="2048" Exposure="1/320" Aperture="5.6" ISO="80" 
  FocalLength35="47" UserFirstName="Daniel" UserName="Meyer" 
  Copyright="Commercial use requires license. Contact 
  dameyer@student.ethz.ch" StandPointX="681529" StandPointY="224785" 
  TargetPointX="677193" TargetPointY="218065" AngleOfView="41.9116" 
  ProvinceState="Zug" SubLocation="Zug" City="Zugersee (ZG)"> 
  - <keywords> 
    <keyword>autumn</keyword> 
    <keyword>lake</keyword> 
    <keyword>mountain</keyword> 
    <keyword>atmosphere</keyword> 
   </keywords> 
  </photo> 
 </photos> 



   

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 

          

          
    
           
     


function receivePhotoData(node) { 
 ... 
 var child = node.firstChild; 
 myMapApp.photoData = new Array(); 
 while(child) { 
  if (child.nodeType == "1") { 
   if (child.nodeName == "photo") { 
    var id = "id_"+child.getAttributeNS(null,"id"); 
    var FileName = child.getAttributeNS(null,"FileName"); 
    ... 
   } 
   child = child.nextSibling; 
  } 
  drawCameraSymbols(); 
  if (myMapApp.photoSelectStatus) { 
   drawSelectedPhotoDetail(); 
  } 
  else { 
   displayPhotosSmall("start",undefined); 
  } 
 } 
} 



         
           


function drawCameraSymbols() { 
 ... 
 //create temporary group for photo symbols 
 var photoSymbolsTempGroup = document.createElementNS(svgNS,"g"); 
 photoSymbolsTempGroup.setAttributeNS(null,"id","photoSymbolsTemp"); 
 photoSymbolGroup.appendChild(photoSymbolsTempGroup); 
  
 //update symbol sizes 
 document.getElementById("cameraSymbGeom").setAttributeNS(null, 
"transform","scale("+(myMainMap.curWidth * 0.002)+")"); 
  
 for (var i=0;i<myMapApp.photoData.length;i++) { 
  var photoSymbol = document.createElementNS(svgNS,"use"); 
  if (myMainMap.curWidth > 10000) { 
   photoSymbol.setAttributeNS(xlinkNS,"href","#cameraSmall"); 
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  } 
  else { 
   photoSymbol.setAttributeNS(xlinkNS,"href","#camera"); 
   var direction = ... 
  } 
  photoSymbol.setAttributeNS(null,"x",myMapApp.photoData[i].value. 
StandPointX); 
  photoSymbol.setAttributeNS(null,"y",myMapApp.photoData[i].value. 
StandPointY * -1); 
  photoSymbol.setAttributeNS(null,"id","photoSymbol_"+ 
myMapApp.photoData[i].value.id); 
  photoSymbol.addEventListener("mouseover",showPhotoData,false); 
  photoSymbol.addEventListener("mouseout",showPhotoData,false); 
  photoSymbol.addEventListener("click",setPhotoExtentCheck,false); 
  photoSymbol.addEventListener("click",showPhotoData,false); 
  photoSymbolsTempGroup.appendChild(photoSymbol); 
 } 
} 


           

           
         


function displayPhotosSmall(groupId,evt) { 
 ... 
 if ((myMapApp.photoGalleryOffset + myMapApp.nrPerPage) < 
myMapApp.photoData.length) { 
  photoGalleryEnd = myMapApp.photoGalleryOffset + myMapApp.nrPerPage; 
  myMapApp.buttons["photoGalForward"].activate(); 
 } 
 else { 
  myMapApp.buttons["photoGalForward"].deactivate(); 
 } 
 if (myMapApp.photoGalleryOffset == 0) { 
  myMapApp.buttons["photoGalBackward"].deactivate(); 
 } 
 else { 
  myMapApp.buttons["photoGalBackward"].activate(); 
 } 
 
 //arrange thumbnails 
 var x = 35; 
 var photoGap = 18; 
 var bigLength = 120; 
 for (var i = myMapApp.photoGalleryOffset;i<photoGalleryEnd;i++) { 
  ... 
  photosSmall.setAttributeNS(null,"id","photoSmall_"+curPhoto.id); 
  photosSmall.setAttributeNS(xlinkNS,"href",fileSmall); 
  photosSmall.addEventListener("mouseover",showPhotoData,false); 
  ... 
  if (curPhoto.Width > curPhoto.Height) { 
   //case landscape 
   photosSmall.setAttributeNS(null,"width",bigLength); 
   photosSmall.setAttributeNS(null,"height",bigLength * 
(curPhoto.Height / curPhoto.Width)); 
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   y += (bigLength - bigLength * (curPhoto.Height / curPhoto.Width))/2; 
   photosSmall.setAttributeNS(null,"x",x); 
   photosSmall.setAttributeNS(null,"y",y); 
   x += bigLength + photoGap; 
  } 
  else { 
   //case portrait 
   ... 
  } 
  photosSmallTempGroup.appendChild(photosSmall); 
 } 
} 


            

    

 
     


function displaySinglePhoto(id) { 
 ... 
 var curPhoto = myMapApp.photoData[id].value; 
 file = curPhoto.FileName.split("."); 
 var ext = file[1]; 
 var fileSmall = file[0] + "_thumb200." + ext; 
 var singlePhotoSmall = document.createElementNS(svgNS,"image"); 
 ... 
 //create temporary group for photo text 
 var photoTextTempGroup = document.createElementNS(svgNS,"g"); 
 photoTextTempGroup.setAttributeNS(null,"id","photoTextTemp"); 
 photoTextTempGroup.setAttributeNS(null,"pointer-events","none"); 
 myMapApp.photoGalleryGroup.appendChild(photoTextTempGroup); 
 var standPoint = document.createElementNS(svgNS,"text"); 
 standPoint.setAttributeNS(null,"x",230); 
 standPoint.setAttributeNS(null,"y",30); 
 standPoint.setAttributeNS(null,"class","allText smallText"); 
 var textNode = document.createTextNode("Standpoint Coordinates: Y " + 
 curPhoto.StandPointX + "m, X " + curPhoto.StandPointY + "m"); 
 standPoint.appendChild(textNode); 
 photoTextTempGroup.appendChild(standPoint); 
 ... 
} 


           

            

             
 


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<path d="M 125,75 a100,50 0 ?,? 100,50"/>

where "?,?" is replaced by "0,0" "0,1" "1,0" and "1,1" to generate the
four possible cases.

<path d="M 125,75 a100,50 0 ?,? 100,50"/>

where "?,?" is replaced by "0,0" "0,1" "1,0" and "1,1" to generate the
four possible cases.

<path d="M 125,75 a100,50 0 ?,? 100,50"/>

where "?,?" is replaced by "0,0" "0,1" "1,0" and "1,1" to generate the
four possible cases.















 









function drawSelectedPhotoDetail() { 
 ... 
 //only draw if the data is available 
 if (myMapApp.photoData[id]) { 
  ... 
  var viewAngle = document.createElementNS(svgNS,"path"); 
  viewAngle.setAttributeNS(null,"stroke","darkred"); 
  viewAngle.setAttributeNS(null,"stroke-width",(myMainMap.curWidth * 
0.001)); 
  viewAngle.setAttributeNS(null,"fill","darkred");   
  viewAngle.setAttributeNS(null,"fill-opacity","0.2"); 
  var d = "M"+curPhoto.StandPointX+","+(curPhoto.StandPointY*-1)+"L"+ 
myMapApp.selPhotoPointX1+","+myMapApp.selPhotoPointY1+"A"+myMapApp. 
selPhotoDistance+","+myMapApp.selPhotoDistance+" 0 0,1 "+ 
myMapApp.selPhotoPointX2+" "+myMapApp.selPhotoPointY2+"z"; 
  viewAngle.setAttributeNS(null,"d",d); 
  photoSymbolDetailTempGroup.appendChild(viewAngle); 
  var connectLine = document.createElementNS(svgNS,"line"); 
  ... 
  var photoSymbol = document.createElementNS(svgNS,"use"); 
  ... 
  photoSymbol.setAttributeNS(xlinkNS,"href","#camera"); 
  photoSymbol.setAttributeNS(null,"transform","rotate("+(myMapApp. 
selPhotoDirection*-1)+","+curPhoto.StandPointX+","+(curPhoto.StandPointY * 
-1)+")"); 
  ... 
 } 
} 





  









 

 
        



       
          
     
      



//get parameters 
$xmin = intval($_GET['xmin'])+2000000; 
$xmax = intval($_GET['xmax'])+2000000; 
$ymin = intval($_GET['ymin'])+1000000; 
$ymax = intval($_GET['ymax'])+1000000; 
$andOr = $_GET['logicalAndOr']; 
$keywordsString = $_GET['keywords']; 
$keywords = explode(",",$keywordsString); 
$timestamp = $_GET['timestamp']; 
... 
//connect to db 
$my_pg_connect = pg_Connect('host='.$hostname.' dbname='.$dbName.' 
user='.$username.' password='.$password) or die ('Cannot connect to 
database "'.$dbGeomName.'"'); 




        
          
            



SELECT DISTINCT "PhotoID", "FileName", "ObjectName", "Make", "Model", 
"DateTimeOriginal" AS datetime, "ExifImageLength", "ExifImageWidth", 
"ExposureTime", "FNumber", "ISO", "FocalLengthIn35mmFormat", "UserID", 
"CopyrightNotice", astext("standpoint_ch1903") AS StandPoint, 
astext("targetpoint_ch1903") AS TargetPoint, "AngleOfView", "Province-
State", "Sub-location", "City" FROM photos WHERE standpoint_ch1903 && 
setSRID(\'BOX3D('.$xmin.' '.$ymin.', '.$xmax.' 
'.$ymax.')\'::box3d,'.$srid.') ORDER BY "DateTimeOriginal" DESC 




       

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PhotoID …
101 …
102 …
103 …

photos id keyword
1 A
2 B
3 C
4 D
5 E

keywords

Auswahl:
'A', 'B', 'C'

photo_id keyword_id
101 1
101 2
101 3
102 1
102 3
102 4
103 2
103 5

keywords_photos

PhotoID …
101 …
102 …
103 …

photos id keyword
1 A
2 B
3 C
4 D
5 E

keywords

Auswahl:
'A', 'B', 'C'

photo_id keyword_id
101 1
101 2
101 3
102 1
102 3
102 4
103 2
103 5

keywords_photos

       
        
          
        















 



SELECT DISTINCT photos."PhotoID" FROM photos, keywords_photos, keywords 
WHERE photos.standpoint_ch1903 && setSRID(\'BOX3D('.$xmin.' '.$ymin.', 
'.$xmax.' '.$ymax.')\'::box3d,'.$srid.') AND photos."PhotoID" = 
keywords_photos.photo_id AND keywords_photos.keyword_id = keywords.id AND 
keywords.keyword IN ('A','B','C') ORDER BY photos."DateTimeOriginal" DESC' 


         
   




SELECT DISTINCT photos."PhotoID" FROM photos, keywords_photos WHERE 
photos.standpoint_ch1903 && setSRID(\'BOX3D('.$xmin.' '.$ymin.', '.$xmax.' 
'.$ymax.')\'::box3d,'.$srid.') AND photos."PhotoID" = keywords_photos. 
photo_id AND keywords_photos.photo_id IN (SELECT keywords_photos.photo_id 
FROM keywords_photos,keywords WHERE keywords_photos.keyword_id = 
keywords.id AND keywords.keyword IN ('A','B','C') GROUP BY 
keywords_photos.photo_id HAVING count(keywords_photos.keyword_id) = 3) 
ORDER BY photos."DateTimeOriginal" DESC'; 


           
        
          



  









 

SELECT keywords_photos.photo_id FROM 
keywords_photos, keywords WHERE 
keywords_photos.keyword_id = keywords.id
AND keywords.keyword IN ('A', 'B', 'C‚) 
GROUP BY keywords_photos.photo_id

photo_id Anzahl
101 3
102 2
103 1

keywords_photosSELECT keywords_photos.photo_id FROM 
keywords_photos, keywords WHERE 
keywords_photos.keyword_id = keywords.id
AND keywords.keyword IN ('A', 'B', 'C‚) 
GROUP BY keywords_photos.photo_id

photo_id Anzahl
101 3
102 2
103 1

keywords_photos



 











 


        
     


$mySQLuser = 'SELECT users."first_name", users."name" FROM users WHERE 
users."id" = '.$resultArray['UserID']; 


          


print '<photo id="'.$resultArray['PhotoID'].'" FileName="'.str_replace("/ 
home/meyer/www/geofotos/","",$resultArray['FileName']).'" 
ObjectName="'.htmlspecialchars($resultArray['ObjectName'],ENT_QUOTES).'" 
Make="'.$resultArray['Make'].'" Model="'.$resultArray['Model'].'" ... 




$mySQLkeywords = 'SELECT DISTINCT keywords.keyword FROM keywords_photos, 
keywords WHERE keywords_photos.photo_id = '.$resultArray['PhotoID'].' AND 
keywords_photos.keyword_id = keywords.id'; 
... 
print "\t".'<keywords>'."\n"; 
while ($j < $numRecs_key) { 
 $resultKeywordArray = pg_Fetch_Array($my_result_keywords, $j); 
 print "\t\t".'<keyword>'.$resultKeywordArray['keyword'].'</keyword>'. 
"\n"; 
 $j++; 
} 
print "\t".'</keywords>'."\n"; 
















 

 
         

           

          


          


        
        

              
           

         
         
        
  
       
      

         


search.js: 
 
//get kanton data (SVG polygon) 
var url = "sendSingleAdminData.php?adminType=kantone&name="+ 
myMapApp.SelectionLists["kantone"].getCurrentSelectionElement(); 
var getAdminDataObj = new getXMLData(url,addAdminPolygon); 
getAdminDataObj.getData(); 
 
function addAdminPolygon(node) { 
 if (myMainMap.adminGroup.hasChildNodes()) { 
  myMainMap.adminGroup.removeChild(myMainMap.adminGroup.firstChild); 
 } 
 myMainMap.adminGroup.appendChild(node); 
 var bbox = node.getBBox(); 
 myMainMap.showAdmin = true; 
 myMainMap.setNewViewBox(bbox.x - bbox.width*0.01,(bbox.y + bbox.height 
*1.02)*-1,(bbox.x + bbox.width*1.02),(bbox.y - bbox.height*0.01)*-1,true); 
} 
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








 

sendSingleAdminData.php: 
 
if ($adminType == "kantone") { 
 $mySQL = 'SELECT AsSVG(Simplify(the_geom,100),1,0) AS the_geom from 
kantone WHERE name = '."'$name'"; 
} 
 
print '<path xmlns="http://www.w3.org/2000/svg" fill="yellow" stroke="none" 
fill-opacity="0.5" pointer-events="none" 
d="'.$resultArray['the_geom'].'"/>'."\n"; 



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








 

 
 


         




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
 
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








 



             



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
 
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








 

 

       





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 
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 
           
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        
            




 


        
    

• 

            
        
         
        


• 

        


         



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• 

       
        


• 
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 
 
         


 
          
        




 
#!/usr/bin/perl 
#embed modules 
use strict; 
use File::Find; 
use File::Basename; 
use File::Copy; 
use File::Spec; 
use Math::Round; 
use Getopt::Long; 
use Image::ExifTool; 
use Encode; 
use DBI; 
 
#define variables 
my ($dir,$photodir,$origdir,$file,$imgCounter,$userid,$mySQL,$SQL_sp_wgs,$SQL_sp_ch,$SQL_tp_wgs, 
$SQL_tp_ch,$sth,$chcoord,$status,$newfile,$thumbfile,$thumblongside,$factor,$thumbwidth,$thumbheight,$imagelength,$ccd,
$w,$pi); 
my ($make,$model,$dateTimeOriginal,$objectName,$city,$cityReplaced,$subLocation,$subLocationReplaced,$provinceState, 
$provinceStateReplaced,$credit,$copyrightNotice,$exifImageHeight,$exifImageWidth,$iso,$focalLength,$focalLength35,$fNum
ber,$exposureTime,$lat,$latRef,$lon,$lonRef,$destLat,$destLatRef,$destLon,$destLonRef,$imageDir,$imageDirRef, 
$imageDist,$imageDistRef,$focalPlaneXResolution,$focalPlaneResolutionUnit,$keywords,$keywordId,$value,$scaleFactor); 
my (@data,@imgTitles,@imgFilenames,@imgWidths,@imgHeights); 
my $CoordFormat = Encode::decode_utf8("%.6f"); 
my $dateTimeFormat = Encode::decode_utf8("%Y:%m:%d %H:%M:%S"); 
my $inCoorSystem = 4326; 
my $outCoorSystem = 2056; 
my $version = "0.1"; 
my $date = "2005-10-30"; 
my $program = $0; 
$program =~ s/(\.\/)//; 
my $usage = "$program (version $version, $date)\nUsage: $program --dir myphotos/dir/"; 
 
#get parameters 
GetOptions("dir=s" => \$dir); 
unless ($dir) { 
 die "$usage you have to specify a directory containing the images (--dir)!\n"; 
} 
 
#treat strings to be correctly utf8 
if ($dir) { 
 $dir = Encode::encode("utf8",$dir); 
} 
$origdir = $dir; 
 
#connect to a PostgreSQL database. 
my $db_host = 'xxx.xxx.xxx.xxx'; 
my $db_user = 'xxx'; 
my $db_pass = 'xxx'; 
my $db_name = 'xxx'; 
my $db = "dbi:Pg:dbname=${db_name};host=${db_host}"; 
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my $dbh = DBI->connect($db, $db_user, $db_pass) || die "Error connecting to the database: $DBI::errstr\n"; 
 
#read directory and count image files 
opendir(DIR, $dir) or die "can't open directory $dir: $!"; 
$imgCounter = 0; 
 
while (defined($file = readdir(DIR))) { 
 $file = File::Spec->rel2abs($dir.$file); 
 #first check if it is a jpeg file 
 my ($base, $dir, $ext) = fileparse($file,'\..*'); 
 if ($ext eq ".jpg" || $ext eq ".JPG" || $ext eq ".jpeg" || $ext eq ".JPEG") { 
  print "Infos to image ".($imgCounter + 1)."($file):\n"; 
  my $exifTool = new Image::ExifTool; 
  #set a few parameters 
  $exifTool->Options(Charset => 'UTF8', CoordFormat => $CoordFormat, DateFormat => $dateTimeFormat); 
  my $imgInfo = $exifTool->ImageInfo($file,"Make","Model","DateTimeOriginal","ObjectName","Credit","CopyrightNotice", 
"ExifImageLength","ExifImageWidth","ISO","FocalLength","FocalLengthIn35mmFormat","FNumber","ExposureTime", 
"GPSLatitude","GPSLatitudeRef","GPSLongitude","GPSLongitudeRef","GPSDestLatitude","GPSDestLatitudeRef", 
"GPSDestLongitude","GPSDestLongitudeRef","FocalPlaneXResolution","FocalPlaneResolutionUnit","Keywords", 
"ScaleFactor35efl"); 
  #get individual parameters 
  my @tags = $exifTool->GetRequestedTags(); 
  $make = Encode::encode("utf8",$exifTool->GetValue($tags[0])); 
  $model = Encode::encode("utf8",$exifTool->GetValue($tags[1])); 
  $dateTimeOriginal =  Encode::encode("utf8",$exifTool->GetValue($tags[2])); 
  $objectName = Encode::encode("utf8",$exifTool->GetValue($tags[3])); 
  $credit = Encode::encode("utf8",$exifTool->GetValue($tags[4])); 
  $copyrightNotice = Encode::encode("utf8",$exifTool->GetValue($tags[5])); 
  $exifImageHeight = Encode::encode("utf8",$exifTool->GetValue($tags[6])); 
  $exifImageWidth = Encode::encode("utf8",$exifTool->GetValue($tags[7])); 
  $iso = Encode::encode("utf8",$exifTool->GetValue($tags[8])); 
  $focalLength = Encode::encode("utf8",$exifTool->GetValue($tags[9])); 
  $focalLength35 = Encode::encode("utf8",$exifTool->GetValue($tags[10])); 
  $fNumber = Encode::encode("utf8",$exifTool->GetValue($tags[11])); 
  $exposureTime = Encode::encode("utf8",$exifTool->GetValue($tags[12])); 
  $lat = Encode::encode("utf8",$exifTool->GetValue($tags[13])); 
  $latRef = Encode::encode("utf8",$exifTool->GetValue($tags[14])); 
  $lon = Encode::encode("utf8",$exifTool->GetValue($tags[15])); 
  $lonRef = Encode::encode("utf8",$exifTool->GetValue($tags[16])); 
  $destLat = Encode::encode("utf8",$exifTool->GetValue($tags[17])); 
  $destLatRef = Encode::encode("utf8",$exifTool->GetValue($tags[18])); 
  $destLon = Encode::encode("utf8",$exifTool->GetValue($tags[19])); 
  $destLonRef = Encode::encode("utf8",$exifTool->GetValue($tags[20])); 
  $focalPlaneXResolution = Encode::encode("utf8",$exifTool->GetValue($tags[21])); 
  $focalPlaneResolutionUnit = Encode::encode("utf8",$exifTool->GetValue($tags[22])); 
  $keywords = Encode::encode("utf8",$exifTool->GetValue($tags[23])); 
  $scaleFactor = Encode::encode("utf8",$exifTool->GetValue($tags[24])); 
   
  $error = 0; 
  if (!$make) {$make = "NULL"; print "Make not defined\n"; $error += 1;} 
  if (!$model) {$model = "NULL"; print "Model not defined\n"; $error += 1;} 
  if (!$dateTimeOriginal) {$dateTimeOriginal = "NULL"; print "DateTimeOriginal not defined\n"; $error += 1;} 
  if (!$objectName) {$objectName = "NULL"; print "ObjectName not defined\n"; $error += 1;} 
  if (!$credit) {$credit = "NULL"; print "Credit not defined\n"; $error += 1;} 
  if (!$copyrightNotice) {$copyrightNotice = "NULL"; print "CopyrightNotice not defined\n"; $error += 1;} 
  if (!$exifImageHeight) {$exifImageHeight = "NULL"; print "ExifImageLength not defined\n"; $error += 1;} 
  if (!$exifImageWidth) {$exifImageWidth = "NULL"; print "ExifImageWidth not defined\n"; $error += 1;} 
  if (!$iso) {$iso = "NULL"; print "ISO not defined\n"; $error += 1;} 
  if (!$focalLength) {$focalLength = "NULL"; print "FocalLength not defined\n"; $error += 1;} 
  if (!$fNumber) {$fNumber = "NULL"; print "FNumber not defined\n"; error += 1;} 
  if (!$exposureTime) {$exposureTime = "NULL"; print "ExposureTime not defined\n"; $error += 1;} 
  if (!$keywords) {$keywords = "NULL"; print "Keywords not defined\n"; $error += 1;} 
  if (!$lat || !$latRef || !$lon || !$lonRef || !$destLat || !$destLatRef || !$destLon || !$destLonRef) {print "Coordinates not 
correctly defined\n"; $error += 1;} 
   
  #mask the ' for the sql-statement 
  $objectName =~ s/\'/\\\'/gi; 
   
  #extract the timezone appendix from dateTimeOriginal 
  my @dateTime = split(/\./,$dateTimeOriginal); 
  $dateTimeOriginal = $dateTime[0]; 
   
  #convert coordinate string to float values 
  my @latCoords = split(/\s+/,$lat); 
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  $lat = $latCoords[0]; 
  my @lonCoords = split(/\s+/,$lon); 
  $lon = $lonCoords[0]; 
  my @destLatCoords = split(/\s+/,$destLat); 
  $destLat = $destLatCoords[0]; 
  my @destLonCoords = split(/\s+/,$destLon); 
  $destLon = $destLonCoords[0]; 
   
  #get coords of standpoint in ch1903 
  $mySQL = "SELECT AsText(TRANSFORM(SetSRID(GeometryFromText('POINT($lon $lat)'),$inCoorSystem), 
$outCoorSystem)) AS coord;"; 
  $sth = $dbh->prepare($mySQL); 
  $sth->execute or db_err("Unable to execute query", $dbh->errstr); 
  while (@data = $sth->fetchrow_array()) { 
   $chcoord = $data[0];  
  } 
   
  $city = "undefined"; 
  $cityReplaced = "undefined"; 
  $subLocation = "undefined"; 
  $subLocationReplaced = "undefined"; 
  $provinceState = "undefined"; 
  $provinceStateReplaced = "undefined"; 
   
  #get city, subLocation and provinceState according to coords 
  $mySQL = "SELECT gemeinden.gemname,bezirke.name,kantone.name from gemeinden,bezirke,kantone WHERE 
Contains(the_geom,setSRID(GeometryFromText('$chcoord'),$outCoorSystem)) AND gemeinden.bezirksnr = bezirke.id AND 
gemeinden.kantonsnr = kantone.kanton;"; 
  $sth = $dbh->prepare($mySQL); 
  $sth->execute or db_err("Unable to execute query", $dbh->errstr); 
  while (@data = $sth->fetchrow_array()) { 
   $city = $data[0]; 
   $cityReplaced = replaceChars($data[0]); 
   $subLocation = $data[1]; 
   $subLocationReplaced = replaceChars($data[1]); 
   $provinceState = $data[2]; 
   $provinceStateReplaced = replaceChars($data[2]); 
  } 
   
  #test if directories exist or create new ones 
  $photodir = $dir; 
  $photodir =~ s/$origdir/photos\/Switzerland\//; 
  my $kantondir = $photodir.$provinceStateReplaced."/"; 
  unless (-d $kantondir) { #see if directory exists 
   mkdir($kantondir); 
  } 
  my $bezirksdir = $kantondir.$subLocationReplaced."/"; 
  unless (-d $bezirksdir) { #see if directory exists 
   mkdir($bezirksdir); 
  } 
  my $gemeindedir = $bezirksdir.$cityReplaced."/"; 
  unless (-d $gemeindedir) { #see if directory exists 
   mkdir($gemeindedir); 
  } 
   
  if ($city eq "undefined") { 
   print "Could not match the coordinates to a municipality !!!!!!!!!!!!!!!!!!\n"; 
   $error += 1; 
  }   
  #copy file to specified directory 
  $newfile = $gemeindedir.replaceChars($dateTimeOriginal).'_'.replaceChars($objectName).$ext; 
  copy($file,$newfile) or die "could not copy $file";  
   
  #create thumbnails 
  $thumblongside = 200; 
  while ($thumblongside != 1000) { 
   if ($exifImageWidth > $exifImageHeight) { 
    $factor = $exifImageHeight / $exifImageWidth; 
    $thumbwidth = $thumblongside; 
    $thumbheight = nearest(1,($thumbwidth * $factor)); #round to integer 
   } 
   else { 
    $factor = $exifImageWidth / $exifImageHeight; 
    $thumbheight = $thumblongside; 
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    $thumbwidth = nearest(1,($thumbheight * $factor)); #round to integer 
   } 
   $thumbfile = $gemeindedir.replaceChars($dateTimeOriginal).'_'.replaceChars($objectName)." 
_thumb$thumblongside".$ext; 
   $status = system("convert '".$file."' -resize ".$thumbwidth."x".$thumbheight." ".$thumbfile); 
   die "could not create thumbnail $thumbfile" if $status == 1; 
   $thumblongside += 400; 
  }  
 
  #extract the mm from focalLength 
  $focalLength =~ s/mm//gi; 
   
  #compute focalLength35 if not available 
  #problem: other necessary attributes are maybe neither available! 
  #problem: EXIF-Tag ScaleFactor35efl is not always reliable! 
  if ($focalLength != "NULL" && !$focalLength35) { 
   if ($make == "RICOH" && $model == "Caplio R2") {$focalLength35 = nearest(1,($focalLength*6));} 
 #scalefactor for RICOH Caplio R2 = 6 
   elsif ($make == "OLYMPUS OPTICAL CO.,LTD" && $model == "X-2,C50Z") {$focalLength35 = 
nearest(1,($focalLength*4.9));} #scalefactor for Olympus C-50Z = 4.9 
   elsif ($scaleFactor) {$focalLength35 = nearest(1,($focalLength*$scaleFactor));} 
   else { 
    $imagelength = $exifImageWidth; 
    if ($exifImageHeight > $exifImageWidth) {$imagelength = $exifImageHeight;} #get the longer side of the 
image according to focalPlaneXResoluiton 
    if ($focalPlaneXResolution) { 
     $ccd = $imagelength/$focalPlaneXResolution; #size of ccd = pixels/resolution (resolution = pixels/size) 
     if ($focalPlaneResolutionUnit eq "inches") {$ccd = $ccd*25.4;} #convert inches to mm 
     $focalLength35 = nearest(1,($focalLength*36/$ccd)); # f : ccd = f35 : 36 (36 = length of a 35mm 
negative) 
    } 
    else { 
     print "Could not detect or compute FocalLengthIn35mmFormat and therefore neither Angle of View\n"; 
     $error += 1; 
    } 
   } 
  } 
   
  #compute angle of view 
  if (!$focalLength35) {$w=0} 
  else { 
   if ($exifImageHeight > $exifImageWidth) {$w = 2*atan2(12,$focalLength35);} 
   else {$w = 2*atan2(18,$focalLength35);} #the values 12 and 18 are the half of the width or height of a 35mm 
negative (24x36mm) 
   $pi = atan2(1,1)*4; 
   $w = $w*180/$pi; 
  } 
     
  #try to match user id 
  $mySQL = "SELECT id from user_aliases WHERE alias LIKE '%$credit%';"; 
  $sth = $dbh->prepare($mySQL); 
  $sth->execute or db_err("Unable to select user alias data", $dbh->errstr); 
  $userid = -99; 
  while (@data = $sth->fetchrow_array()) { 
   $userid = $data[0]; 
  } 
   
  #print out camera/photo info 
  print "Make: $make\nModel: $model\nDateTimeOriginal: $dateTimeOriginal\nObjectName: $objectName\nProvince-
State: $provinceState\nSub-location: $subLocation\nCity: $city\nCredit: $credit\nCopyrightNotice:$copyrightNotice\n 
ImageHeight: $exifImageHeight\nImageWidth: $exifImageWidth\nISO: $iso\nFNumber: $fNumber\nFocalLength: $focalLength\n 
FocalLengthIn35mmFormat: $focalLength35\nExposureTime: $exposureTime\nStandpoint: lat: $lat, lon: $lon\n 
Targetpoint: destLat: $destLat, destLon: $destLon\n"; 
   
  #define SQL-statements for coords 
  $SQL_sp_wgs = qq(SetSRID(GeometryFromText('POINT($lon $lat)'),$inCoorSystem)); 
  $SQL_sp_ch = qq(Transform(SetSRID(GeometryFromText('POINT($lon $lat)'),$inCoorSystem),$outCoorSystem)); 
  $SQL_tp_wgs = qq(SetSRID(GeometryFromText('POINT($destLon $destLat)'),$inCoorSystem)); 
  $SQL_tp_ch = qq(Transform(SetSRID(GeometryFromText('POINT($destLon $destLat)'),$inCoorSystem), 
$outCoorSystem)); 
     
  #write exif data into db 
  $mySQL = qq(INSERT INTO photos ("Make","Model","DateTimeOriginal","ObjectName","City","Sub-location", 
"Province-State","Credit","CopyrightNotice","ExifImageLength","ExifImageWidth","ISO","FocalLength","FNumber", 
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"FocalLengthIn35mmFormat","UserID","ExposureTime","AngleOfView","standpoint_wgs84","standpoint_ch1903", 
"targetpoint_wgs84","targetpoint_ch1903","FileName") VALUES ('$make','$model',to_timestamp('$dateTimeOriginal', 
'YYYY:MM:DD HH24:MI:SS'),'$objectName','$city','$subLocation','$provinceState','$credit','$copyrightNotice',$exifImageHeight, 
$exifImageWidth,$iso,$focalLength,$fNumber,$focalLength35,$userid,'$exposureTime',$w,$SQL_sp_wgs,$SQL_sp_ch, 
$SQL_tp_wgs,$SQL_tp_ch,'$newfile');); 
  $sth = $dbh->prepare($mySQL); 
  $sth->execute or db_err("Unable to insert foto data", $dbh->errstr); 
   
  #get current photo id 
  $mySQL = qq(SELECT currval('create_photo_id')); 
  $sth = $dbh->prepare($mySQL); 
  $sth->execute or db_err("Unable to query current foto id", $dbh->errstr); 
  @data = $sth->fetchrow_array(); 
  my $photoId = @data[0]; 
   
  #split keywords 
  my @Keywords = split(/\s*,\s*/,$keywords); 
  my @KeywordIDs; 
  my $KeywordID; 
  my $unique; 
  print "Keywords: @Keywords\n"; 
  foreach $value (@Keywords) { 
   $keywordId = -99; 
   $unique = 1; 
   $mySQL = "SELECT id FROM keyword_aliases WHERE alias = '$value';"; 
   $sth = $dbh->prepare($mySQL); 
   $sth->execute or db_err("Unable to select keyword alias data", $dbh->errstr); 
   while (@data = $sth->fetchrow_array()) { 
    $keywordId = $data[0]; 
   } 
   foreach $KeywordID (@KeywordIDs) { 
    if ($keywordId == $KeywordID) { 
     $unique = 0;  
    } 
   } 
   if ($keywordId != -99 && $unique == 1) { 
    $mySQL = qq(INSERT INTO keywords_photos VALUES ($photoId,$keywordId)); 
    $sth = $dbh->prepare($mySQL); 
    $sth->execute or db_err("Unable to input keyword id", $dbh->errstr); 
   } 
   push(@KeywordIDs,$keywordId); 
  } 
  print "All informations have been written to database. $error errors occured.\n"; 
  print " Processing photo " ($imgCounter + 1)." completed.\n\n\n"; 
   
  $imgCounter++; 
 } 
} 
 
close(DIR); 
$sth->finish; 
$dbh->disconnect; 
 
#subroutine for special characters 
sub replaceChars { 
 my $string = shift; 
 $string =~ s/\/|\(|\)|\s+/_/g;  
 $string =~ s/ä/ae/g;  
 $string =~ s/Ä/Ae/g;  
 $string =~ s/ö/oe/g;  
 $string =~ s/Ö/Oe/g;  
 $string =~ s/ü/ue/g;  
 $string =~ s/Ü/Ue/g; 
 $string =~ s/é|è|ê/e/g; 
 $string =~ s/à|â/a/g; 
 $string =~ s/ô/o/g; 
 $string =~ s/[^a-zA-Z0-9_]//g; 
 return $string;  
} 



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 
//this function receives the photo metadata 
function receivePhotoData(node) { 
 var timestamp = parseInt(node.getAttributeNS(null,"timestamp")); 
 var photoCounter = 0; 
 if (timestamp == myMainMap.timestamp) { 
  var child = node.firstChild; 
  myMapApp.photoData = new Array(); 
  while(child) {    
   if (child.nodeType == "1") { 
    if (child.nodeName == "photo") { 
     var id = "id_"+child.getAttributeNS(null,"id"); 
     var FileName = child.getAttributeNS(null,"FileName"); 
     var ObjectName = child.getAttributeNS(null,"ObjectName"); 
     var Model = child.getAttributeNS(null,"Make")+", "+child.getAttributeNS(null,"Model"); 
     var DateTime = child.getAttributeNS(null,"DateTime"); 
     var Height = parseInt(child.getAttributeNS(null,"Length")); 
     var Width = parseInt(child.getAttributeNS(null,"Width")); 
     var Exposure = child.getAttributeNS(null,"Exposure"); 
     var Aperture = parseInt(child.getAttributeNS(null,"Aperture")); 
     var ISO = parseInt(child.getAttributeNS(null,"ISO")); 
     var FocalLength35 = parseInt(child.getAttributeNS(null,"FocalLength35")); 
     var Owner = child.getAttributeNS(null,"UserFirstName")+" "+child.getAttributeNS(null,"UserName"); 
     var Copyright = child.getAttributeNS(null,"Copyright"); 
     var StandPointX = parseInt(child.getAttributeNS(null,"StandPointX")); 
     var StandPointY = parseInt(child.getAttributeNS(null,"StandPointY")); 
     var TargetPointX = parseInt(child.getAttributeNS(null,"TargetPointX")); 
     var TargetPointY = parseInt(child.getAttributeNS(null,"TargetPointY")); 
     var AngleOfView = parseInt(child.getAttributeNS(null,"AngleOfView")); 
     var ProvinceState = child.getAttributeNS(null,"ProvinceState"); 
     var SubLocation = child.getAttributeNS(null,"SubLocation"); 
     var City = child.getAttributeNS(null,"City"); 
     var keywordArray = new Array(); 
     var grandChild = child.firstChild; 
     while(grandChild) { 
      if (grandChild.nodeType == "1") { 
       if (grandChild.nodeName == "keywords") { 
        var grandGrandChild = grandChild.firstChild; 
        while(grandGrandChild) { 
         if (grandGrandChild.nodeType == "1") { 
          if (grandGrandChild.nodeName == "keyword") { 
         keywordArray.push(grandGrandChild.firstChild.nodeValue); 
          } 
         } 
         grandGrandChild = grandGrandChild.nextSibling;  
        } 
       } 
      } 
      grandChild = grandChild.nextSibling;  
     } 
     myMapApp.photoData[id]= {key:id,value:new photo(id,FileName,ObjectName,Model,DateTime,Height, 
Width,Exposure,Aperture,ISO,FocalLength35,Owner,Copyright,StandPointX,StandPointY,TargetPointX,TargetPointY, 
AngleOfView,ProvinceState,SubLocation,City,keywordArray)}; 
     myMapApp.photoData.push(myMapApp.photoData[id]); 
     photoCounter++; 
    }  
   } 
   child = child.nextSibling;  
  } 
  drawCameraSymbols(); 
  if (myMapApp.photoSelectStatus) { 
   drawSelectedPhotoDetail();  
  } 
  else { 
   displayPhotosSmall("start",undefined); 
  } 
 } 
} 
 
 
//this function parses the metadata 
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function photo(id,FileName,ObjectName,Model,DateTime,Height,Width,Exposure,Aperture,ISO,FocalLength35,Owner, 
Copyright,StandPointX,StandPointY,TargetPointX,TargetPointY,AngleOfView,ProvinceState,SubLocation,City,keywordArray) { 
 this.id = id; 
 this.FileName = FileName; 
 this.ObjectName = ObjectName; 
 this.Model = Model; 
 this.DateTime = DateTime; 
 this.Height = Height; 
 this.Width = Width; 
 this.Exposure = Exposure; 
 this.Aperture = Aperture; 
 this.ISO = ISO; 
 this.FocalLength35 = FocalLength35; 
 this.Owner = Owner; 
 this.Copyright = Copyright; 
 this.StandPointX = StandPointX; 
 this.StandPointY = StandPointY; 
 this.TargetPointX = TargetPointX; 
 this.TargetPointY = TargetPointY; 
 this.AngleOfView = AngleOfView; 
 this.ProvinceState = ProvinceState; 
 this.SubLocation = SubLocation; 
 this.City = City; 
 this.keywordArray = keywordArray.join(", "); 
} 
 
 
//this function draws the camera symbols according to the map scale 
function drawCameraSymbols() { 
 var photoSymbolGroup = document.getElementById("photoSymbols"); 
 if (photoSymbolGroup.hasChildNodes()) { 
  photoSymbolGroup.removeChild(photoSymbolGroup.firstChild); 
 } 
 //create temporary group for photo symbols 
 var photoSymbolsTempGroup = document.createElementNS(svgNS,"g"); 
 photoSymbolsTempGroup.setAttributeNS(null,"id","photoSymbolsTemp"); 
 photoSymbolGroup.appendChild(photoSymbolsTempGroup); 
  
 //update symbol sizes 
 document.getElementById("cameraSmallSymbGeom").setAttributeNS(null,"transform","scale("+(myMainMap.curWidth * 
0.002)+")"); 
 document.getElementById("cameraSymbGeom").setAttributeNS(null,"transform","scale("+(myMainMap.curWidth * 
0.002)+")"); 
  
 for (var i=0;i<myMapApp.photoData.length;i++) { 
  var photoSymbol = document.createElementNS(svgNS,"use"); 
  if (myMainMap.curWidth > 10000) { 
   photoSymbol.setAttributeNS(xlinkNS,"href","#cameraSmall"); 
  } 
  else { 
   photoSymbol.setAttributeNS(xlinkNS,"href","#camera"); 
   var direction = toPolarDir(myMapApp.photoData[i].value.TargetPointX - 
myMapApp.photoData[i].value.StandPointX,myMapApp.photoData[i].value.TargetPointY - 
myMapApp.photoData[i].value.StandPointY) / Math.PI * 180; 
   photoSymbol.setAttributeNS(null,"transform","rotate("+(direction*-
1)+","+myMapApp.photoData[i].value.StandPointX+","+(myMapApp.photoData[i].value.StandPointY * -1)+")"); 
  } 
  photoSymbol.setAttributeNS(null,"x",myMapApp.photoData[i].value.StandPointX); 
  photoSymbol.setAttributeNS(null,"y",myMapApp.photoData[i].value.StandPointY * -1); 
  photoSymbol.setAttributeNS(null,"id","photoSymbol_"+myMapApp.photoData[i].value.id); 
  photoSymbol.addEventListener("mouseover",showPhotoData,false); 
  photoSymbol.addEventListener("mouseout",showPhotoData,false); 
  photoSymbol.addEventListener("click",setPhotoExtentCheck,false); 
  photoSymbol.addEventListener("click",showPhotoData,false); 
  photoSymbolsTempGroup.appendChild(photoSymbol); 
 } 
} 
 
 
//this function writes information tho a photo in the photo informaiton window 
function showInfos(id){ 
 var curPhoto = id; 
 var metaObjectName = document.getElementById("metaObjectName"); 
 var dy = textFlow("Photo Name: " + curPhoto.ObjectName,metaObjectName,50,5,13,2); 
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 document.getElementById("metaModel").firstChild.nodeValue = "Camera: " + curPhoto.Model; 
 document.getElementById("metaDate").firstChild.nodeValue = "Date: " + curPhoto.DateTime; 
 if (curPhoto.Exposure == 'NULL') { 
  document.getElementById("metaExposure").firstChild.nodeValue = "Exposure Time: undefined";  
 } 
 else { 
  document.getElementById("metaExposure").firstChild.nodeValue = "Exposure Time: " + curPhoto.Exposure + "s"; 
 } 
 if (isNaN(curPhoto.Aperture)) { 
  document.getElementById("metaAperture").firstChild.nodeValue = "Aperture (F-Value): undefined"; 
 } 
 else { 
  document.getElementById("metaAperture").firstChild.nodeValue = "Aperture (F-Value): " + curPhoto.Aperture; 
 } 
 if (isNaN(curPhoto.ISO)) { 
  document.getElementById("metaISO").firstChild.nodeValue = "ISO Value: undefined"; 
 } 
 else { 
  document.getElementById("metaISO").firstChild.nodeValue = "ISO Value: " + curPhoto.ISO; 
 } 
 document.getElementById("metaFocal").firstChild.nodeValue = "Focal Length (35mm Equivalent): " + 
curPhoto.FocalLength35 + "mm"; 
 document.getElementById("metaClassification").firstChild.nodeValue = "Geographical/political classification:"; 
 document.getElementById("metaKanton").firstChild.nodeValue = "Kanton: " + curPhoto.ProvinceState; 
 document.getElementById("metaBezirk").firstChild.nodeValue = "Bezirk: " + curPhoto.SubLocation; 
 document.getElementById("metaGemeinde").firstChild.nodeValue = "Gemeinde: " + curPhoto.City; 
 var metaKeywords = document.getElementById("metaKeywords"); 
 dy = textFlow("Keywords: " + curPhoto.keywordArray,metaKeywords,50,5,13,2);  
} 
 
 
//this function empties the photo information window 
function showInfosEmpty(){ 
 var metaObjectName = document.getElementById("metaObjectName"); 
 var dy = textFlow("Photo Name: ",metaObjectName,50,5,13,undefined); 
 document.getElementById("metaModel").firstChild.nodeValue = "Camera: "; 
 document.getElementById("metaDate").firstChild.nodeValue = "Date: "; 
 document.getElementById("metaExposure").firstChild.nodeValue = "Exposure Time: "; 
 document.getElementById("metaAperture").firstChild.nodeValue = "Aperture (F-Value): "; 
 document.getElementById("metaISO").firstChild.nodeValue = "ISO Value: "; 
 document.getElementById("metaFocal").firstChild.nodeValue = "Focal Length (35mm Equivalent): "; 
 document.getElementById("metaClassification").firstChild.nodeValue = "Geographical/political classification:"; 
 document.getElementById("metaKanton").firstChild.nodeValue = "Kanton: "; 
 document.getElementById("metaBezirk").firstChild.nodeValue = "Bezirk: "; 
 document.getElementById("metaGemeinde").firstChild.nodeValue = "Gemeinde: "; 
 var metaKeywords = document.getElementById("metaKeywords"); 
 dy = textFlow("Keywords: ",metaKeywords,50,5,13,undefined); 
} 
 
 
//this function displays photo metadata according to mouse-events 
function showPhotoData(evt) { 
 var symbReference = evt.currentTarget; 
 var origId = symbReference.getAttributeNS(null,"id"); 
 var id = origId.replace(/photoSymbol_|photoSmall_/,""); 
 var curPhoto = myMapApp.photoData[id].value; 
 if (evt.type == "mouseover") { 
  showInfos(curPhoto); 
  //show crosshair cursor in map 
  if (origId.match(/photoSmall_/)) { 
   myMainMap.highlightCrossHoriz.setAttributeNS(null,"x1",myMainMap.curxOrig); 
   myMainMap.highlightCrossHoriz.setAttributeNS(null,"y1",curPhoto.StandPointY * -1); 
   myMainMap.highlightCrossHoriz.setAttributeNS(null,"x2",myMainMap.curxOrig+myMainMap.curWidth); 
   myMainMap.highlightCrossHoriz.setAttributeNS(null,"y2",curPhoto.StandPointY * -1); 
   myMainMap.highlightCrossVert.setAttributeNS(null,"x1",curPhoto.StandPointX); 
   myMainMap.highlightCrossVert.setAttributeNS(null,"y1",myMainMap.curyOrig); 
   myMainMap.highlightCrossVert.setAttributeNS(null,"x2",curPhoto.StandPointX); 
   myMainMap.highlightCrossVert.setAttributeNS(null,"y2",myMainMap.curyOrig+myMainMap.curHeight); 
   myMainMap.highlightCross.setAttributeNS(null,"visibility","visible"); 
  } 
  //adapt photo frame 
  if (!myMapApp.photoSelectStatus) { 
   try { 
    var photoBBox = document.getElementById("photoSmall_"+id).getBBox(); 
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    myMapApp.photoFrame.setAttributeNS(null,"x",photoBBox.x-1); 
    myMapApp.photoFrame.setAttributeNS(null,"y",photoBBox.y-1); 
    myMapApp.photoFrame.setAttributeNS(null,"width",photoBBox.width+2); 
    myMapApp.photoFrame.setAttributeNS(null,"height",photoBBox.height+2); 
    myMapApp.photoFrame.setAttributeNS(null,"display","inherit"); 
   } 
   catch(er) {} 
  } 
 }   
  
 if (evt.type == "mouseout") { 
  if (myMapApp.photoSelectStatus) { 
   id = myMapApp.photoSelectedId; 
   var curPhoto = myMapApp.photoData[id].value; 
   showInfos(curPhoto); 
  } 
  else { 
   showInfosEmpty(); 
  } 
  myMapApp.photoFrame.setAttributeNS(null,"display","none"); 
  //hide crosshair cursor in map 
  if (origId.match(/photoSmall_/)) { 
   myMainMap.highlightCross.setAttributeNS(null,"visibility","hidden"); 
  } 
 } 
  
 if (evt.type == "click") { 
  myMapApp.photoSelectStatus = true; 
  myMapApp.photoSelectedId = id; 
  showInfos(curPhoto); 
   
  //calculate angle of view 
  myMapApp.selPhotoDistance = toPolarDist(curPhoto.StandPointX - curPhoto.TargetPointX,curPhoto.StandPointY - 
curPhoto.TargetPointY); 
  myMapApp.selPhotoDirection = toPolarDir(curPhoto.TargetPointX - curPhoto.StandPointX,curPhoto.TargetPointY - 
curPhoto.StandPointY) / Math.PI * 180; 
  var diffX = toRectX((myMapApp.selPhotoDirection + 
(curPhoto.AngleOfView*0.5))*Math.PI/180,myMapApp.selPhotoDistance); 
  var diffY = toRectY((myMapApp.selPhotoDirection + 
(curPhoto.AngleOfView*0.5))*Math.PI/180,myMapApp.selPhotoDistance) * -1; 
  myMapApp.selPhotoPointX1 = curPhoto.StandPointX + diffX; 
  myMapApp.selPhotoPointY1 = curPhoto.StandPointY * -1 + diffY; 
  diffX = toRectX((myMapApp.selPhotoDirection - 
(curPhoto.AngleOfView*0.5))*Math.PI/180,myMapApp.selPhotoDistance); 
  diffY = toRectY((myMapApp.selPhotoDirection - 
(curPhoto.AngleOfView*0.5))*Math.PI/180,myMapApp.selPhotoDistance) * -1; 
  myMapApp.selPhotoPointX2 = curPhoto.StandPointX + diffX; 
  myMapApp.selPhotoPointY2 = curPhoto.StandPointY * -1 + diffY; 
   
  //first check if angle of view is within map extent   
  if (myMainMap.checkPointWithinExtent(curPhoto.StandPointX,curPhoto.StandPointY) == true && 
myMainMap.checkPointWithinExtent(curPhoto.TargetPointX,curPhoto.TargetPointY) == true && 
myMainMap.checkPointWithinExtent(myMapApp.selPhotoPointX1,myMapApp.selPhotoPointY1*-1) == true && 
myMainMap.checkPointWithinExtent(myMapApp.selPhotoPointX2,myMapApp.selPhotoPointY2*-1) == true) { 
   drawSelectedPhotoDetail(); 
  } 
  else { 
   zoomToPhoto();  
  } 
  //display a single photo 
  displaySinglePhoto(id); 
 } 
} 
 
 
//this function draws the angle of view to the selected photo 
function drawSelectedPhotoDetail() { 
 var id = myMapApp.photoSelectedId; 
 var photoSymbolDetailGroup = document.getElementById("photoSymbolDetail"); 
 //check if we have to remove old geometry 
 if (photoSymbolDetailGroup.hasChildNodes()) { 
  photoSymbolDetailGroup.removeChild(photoSymbolDetailGroup.firstChild); 
 } 
 //only draw if the data is available 
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 if (myMapApp.photoData[id]) { 
  //create temporary group for photo symbols 
  var curPhoto = myMapApp.photoData[id].value; 
  var photoSymbolDetailTempGroup = document.createElementNS(svgNS,"g"); 
  photoSymbolDetailTempGroup.setAttributeNS(null,"id","photoSymbolDetailTemp"); 
  photoSymbolDetailTempGroup.setAttributeNS(null,"pointer-events","none"); 
  photoSymbolDetailGroup.appendChild(photoSymbolDetailTempGroup); 
 
  var viewAngle = document.createElementNS(svgNS,"path"); 
  viewAngle.setAttributeNS(null,"stroke","darkred");   
  viewAngle.setAttributeNS(null,"stroke-width",(myMainMap.curWidth * 0.001)); 
  viewAngle.setAttributeNS(null,"fill","darkred");   
  viewAngle.setAttributeNS(null,"fill-opacity","0.2"); 
  var d = "M"+curPhoto.StandPointX+","+(curPhoto.StandPointY*-
1)+"L"+myMapApp.selPhotoPointX1+","+myMapApp.selPhotoPointY1+"A"+myMapApp.selPhotoDistance+","+myMapApp. 
selPhotoDistance+" 0 0,1 "+myMapApp.selPhotoPointX2+" "+myMapApp.selPhotoPointY2+"z"; 
  viewAngle.setAttributeNS(null,"d",d); 
  photoSymbolDetailTempGroup.appendChild(viewAngle); 
       
  var connectLine = document.createElementNS(svgNS,"line"); 
  connectLine.setAttributeNS(null,"stroke","darkred");   
  connectLine.setAttributeNS(null,"id","connectLine");   
  connectLine.setAttributeNS(null,"stroke-width",(myMainMap.curWidth * 0.002)); 
  connectLine.setAttributeNS(null,"x1",curPhoto.StandPointX); 
  connectLine.setAttributeNS(null,"y1",curPhoto.StandPointY * -1); 
  connectLine.setAttributeNS(null,"x2",curPhoto.TargetPointX); 
  connectLine.setAttributeNS(null,"y2",curPhoto.TargetPointY * -1); 
  photoSymbolDetailTempGroup.appendChild(connectLine); 
  
  var photoSymbol = document.createElementNS(svgNS,"use"); 
  photoSymbol.setAttributeNS(xlinkNS,"href","#camera"); 
  photoSymbol.setAttributeNS(null,"x",curPhoto.StandPointX); 
  photoSymbol.setAttributeNS(null,"y",curPhoto.StandPointY * -1); 
  photoSymbol.setAttributeNS(null,"id","photoDetailSymbol_"+curPhoto.id); 
  photoSymbol.setAttributeNS(null,"transform","rotate("+(myMapApp.selPhotoDirection*-1)+", 
"+curPhoto.StandPointX+","+(curPhoto.StandPointY * -1)+")"); 
  photoSymbolDetailTempGroup.appendChild(photoSymbol); 
 } 
 else { 
  myMapApp.photoSelectStatus = false; 
  displayPhotosSmall("start",undefined); 
  showInfosEmpty(); 
 } 
} 
 
 
//this function zooms to the selcted photo 
function zoomToPhoto() { 
 var curPhoto = myMapApp.photoData[myMapApp.photoSelectedId].value;  
 xmin = curPhoto.StandPointX; 
 if (curPhoto.TargetPointX < xmin) { 
  xmin = curPhoto.TargetPointX; 
 } 
 if (myMapApp.selPhotoPointX1 < xmin) { 
  xmin = myMapApp.selPhotoPointX1; 
 } 
 if (myMapApp.selPhotoPointX2 < xmin) { 
  xmin = myMapApp.selPhotoPointX2; 
 } 
 xmax = curPhoto.StandPointX; 
 if (curPhoto.TargetPointX > xmax) { 
  xmax = curPhoto.TargetPointX; 
 } 
 if (myMapApp.selPhotoPointX1 > xmax) { 
  xmax = myMapApp.selPhotoPointX1; 
 } 
 if (myMapApp.selPhotoPointX2 > xmax) { 
  xmax = myMapApp.selPhotoPointX2; 
 } 
 ymin = curPhoto.StandPointY; 
 if (curPhoto.TargetPointY < ymin) { 
  ymin = curPhoto.TargetPointY; 
 } 
 if (myMapApp.selPhotoPointY1*-1 < ymin) { 
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  ymin = myMapApp.selPhotoPointY1*-1; 
 } 
 if (myMapApp.selPhotoPointY2*-1 < ymin) { 
  ymin = myMapApp.selPhotoPointY2*-1; 
 } 
 ymax = curPhoto.StandPointY; 
 if (curPhoto.TargetPointY > ymax) { 
  ymax = curPhoto.TargetPointY; 
 } 
 if (myMapApp.selPhotoPointY1*-1 > ymax) { 
  ymax = myMapApp.selPhotoPointY1*-1; 
 } 
 if (myMapApp.selPhotoPointY2*-1 > ymax) { 
  ymax = myMapApp.selPhotoPointY2*-1; 
 } 
 var width = xmax - xmin; 
 var height = ymax - ymin; 
 myMainMap.setNewViewBox(xmin - width * 0.1,ymin - height * 0.1,xmax + width * 0.1,ymax + height * 0.1,true); 
} 
 
 
//this function displays thumbnails 
function displayPhotosSmall(groupId,evt) { 
 //alter window status bar 
 myMapApp.Windows["photoSelectionWindow"].statusTextNode.nodeValue = "Click on a photo to get more information 
(photos are ordered descending by date created)"; 
  
 //first remove old content, if any 
 while (myMapApp.photoGalleryGroup.hasChildNodes()) { 
  myMapApp.photoGalleryGroup.removeChild(myMapApp.photoGalleryGroup.firstChild); 
 } 
 //set selected status to false 
 myMapApp.photoSelectStatus = false; 
 var photoSymbolDetailGroup = document.getElementById("photoSymbolDetail"); 
 if (photoSymbolDetailGroup.hasChildNodes()) { 
  photoSymbolDetailGroup.removeChild(photoSymbolDetailGroup.firstChild); 
 } 
 //create temporary group for photos small 
 var photosSmallTempGroup = document.createElementNS(svgNS,"g"); 
 myMapApp.photoGalleryGroup.appendChild(photosSmallTempGroup); 
 //display buttons 
 myMapApp.buttons["photoGalForward"].showButton();  
 myMapApp.buttons["photoGalBackward"].showButton();  
 //hide three other buttons 
 myMapApp.buttons["zoomToPhoto"].hideButton(); 
 myMapApp.buttons["higherResolution"].hideButton(); 
 myMapApp.buttons["returnToGallery"].hideButton(); 
 if (groupId == "start") { 
  myMapApp.photoGalleryOffset = 0; 
 } 
 if (groupId == "photoGalBackward") { 
  myMapApp.photoGalleryOffset -= myMapApp.nrPerPage; 
 } 
 if (groupId == "photoGalForward") { 
  myMapApp.photoGalleryOffset += myMapApp.nrPerPage; 
 } 
 //need to control visibility of arrows 
 var photoGalleryEnd = myMapApp.photoData.length; 
 if ((myMapApp.photoGalleryOffset + myMapApp.nrPerPage) < myMapApp.photoData.length) { 
  photoGalleryEnd = myMapApp.photoGalleryOffset + myMapApp.nrPerPage; 
  myMapApp.buttons["photoGalForward"].activate(); 
 } 
 else { 
  myMapApp.buttons["photoGalForward"].deactivate(); 
 } 
 if (myMapApp.photoGalleryOffset == 0) { 
  myMapApp.buttons["photoGalBackward"].deactivate(); 
 } 
 else { 
  myMapApp.buttons["photoGalBackward"].activate(); 
 } 
  
 //arrange thumbnails 
 var x = 35; 
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 var photoGap = 18; 
 var bigLength = 120; 
 for (var i = myMapApp.photoGalleryOffset;i<photoGalleryEnd;i++) { 
  var curPhoto = myMapApp.photoData[i].value; 
  file = curPhoto.FileName.split("."); 
  var ext = file[1]; 
  var fileSmall = file[0] + "_thumb200." + ext; 
  var photosSmall = document.createElementNS(svgNS,"image"); 
  photosSmall.setAttributeNS(null,"id","photoSmall_"+curPhoto.id); 
  photosSmall.setAttributeNS(xlinkNS,"href",fileSmall); 
  photosSmall.addEventListener("mouseover",showPhotoData,false); 
  photosSmall.addEventListener("mouseout",showPhotoData,false); 
  photosSmall.addEventListener("click",setPhotoExtentCheck,false); 
  photosSmall.addEventListener("click",showPhotoData,false); 
  var y = 22; 
  if (curPhoto.Width > curPhoto.Height) { 
   //case landscape 
   photosSmall.setAttributeNS(null,"width",bigLength); 
   photosSmall.setAttributeNS(null,"height",bigLength * (curPhoto.Height / curPhoto.Width)); 
   y += (bigLength - bigLength * (curPhoto.Height / curPhoto.Width))/2; 
   photosSmall.setAttributeNS(null,"x",x); 
   photosSmall.setAttributeNS(null,"y",y); 
   x += bigLength + photoGap; 
  } 
  else { 
   //case portrait 
   var widthTemp = bigLength * (curPhoto.Width / curPhoto.Height); 
   photosSmall.setAttributeNS(null,"height",bigLength); 
   photosSmall.setAttributeNS(null,"width",widthTemp); 
   x += (bigLength - widthTemp)/2 
   photosSmall.setAttributeNS(null,"x",x); 
   photosSmall.setAttributeNS(null,"y",y); 
   x += widthTemp + (bigLength - widthTemp)/2 + photoGap; 
    
  } 
  photosSmallTempGroup.appendChild(photosSmall); 
 } 
} 
 
 
//this function displays a small photo with some metadata 
function displaySinglePhoto(id) { 
 //alter window status bar 
 myMapApp.Windows["photoSelectionWindow"].statusTextNode.nodeValue = "Photo detail view - zoom to photo, see it in 
higher resolution or return to gallery"; 
 //first remove old content, if any 
 while (myMapApp.photoGalleryGroup.hasChildNodes()) { 
  myMapApp.photoGalleryGroup.removeChild(myMapApp.photoGalleryGroup.firstChild); 
 } 
 //create temporary group for single photo 
 var singlePhotoTempGroup = document.createElementNS(svgNS,"g"); 
 myMapApp.photoGalleryGroup.appendChild(singlePhotoTempGroup); 
 //hide photo frame, crosshair and buttons  
 myMapApp.photoFrame.setAttributeNS(null,"display","none"); 
 myMainMap.highlightCross.setAttributeNS(null,"visibility","hidden"); 
 myMapApp.buttons["photoGalForward"].hideButton(); 
 myMapApp.buttons["photoGalBackward"].hideButton(); 
  
 var curPhoto = myMapApp.photoData[id].value; 
 file = curPhoto.FileName.split("."); 
 var ext = file[1]; 
 var fileSmall = file[0] + "_thumb200." + ext; 
 var singlePhotoSmall = document.createElementNS(svgNS,"image"); 
 singlePhotoSmall.setAttributeNS(null,"id","photoSmall_"+curPhoto.id); 
 singlePhotoSmall.setAttributeNS(xlinkNS,"href",fileSmall); 
 var x = 20; 
 var y = 20; 
 var bigHeight = 127; 
 var widthTemp = bigHeight * (curPhoto.Width / curPhoto.Height); 
 if (curPhoto.Width > curPhoto.Height) { 
  //case landscape 
  singlePhotoSmall.setAttributeNS(null,"width",widthTemp); 
  singlePhotoSmall.setAttributeNS(null,"height",bigHeight);  
  singlePhotoSmall.setAttributeNS(null,"x",x); 



  









 

  singlePhotoSmall.setAttributeNS(null,"y",y); 
 } 
 else { 
  //case portrait 
  x += 40; 
  singlePhotoSmall.setAttributeNS(null,"height",bigHeight); 
  singlePhotoSmall.setAttributeNS(null,"width",widthTemp); 
  singlePhotoSmall.setAttributeNS(null,"x",x); 
  singlePhotoSmall.setAttributeNS(null,"y",y); 
 } 
 singlePhotoTempGroup.appendChild(singlePhotoSmall); 
  
 //create temporary group for photo text 
 var photoTextTempGroup = document.createElementNS(svgNS,"g"); 
 photoTextTempGroup.setAttributeNS(null,"id","photoTextTemp"); 
 photoTextTempGroup.setAttributeNS(null,"pointer-events","none"); 
 myMapApp.photoGalleryGroup.appendChild(photoTextTempGroup); 
  
 var standPoint = document.createElementNS(svgNS,"text"); 
 standPoint.setAttributeNS(null,"x",230); 
 standPoint.setAttributeNS(null,"y",30); 
 standPoint.setAttributeNS(null,"class","allText smallText"); 
 var textNode = document.createTextNode("Standpoint Coordinates: Y " + curPhoto.StandPointX + "m, X " + 
curPhoto.StandPointY + "m"); 
 standPoint.appendChild(textNode); 
 photoTextTempGroup.appendChild(standPoint); 
  
 var targetPoint = document.createElementNS(svgNS,"text"); 
 targetPoint.setAttributeNS(null,"x",230); 
 targetPoint.setAttributeNS(null,"y",45); 
 targetPoint.setAttributeNS(null,"class","allText smallText"); 
 var textNode = document.createTextNode("Viewpoint Coordinates: Y " + curPhoto.TargetPointX + "m, X " + 
curPhoto.TargetPointY + "m"); 
 targetPoint.appendChild(textNode); 
 photoTextTempGroup.appendChild(targetPoint); 
  
 var distance = document.createElementNS(svgNS,"text"); 
 distance.setAttributeNS(null,"x",230); 
 distance.setAttributeNS(null,"y",60); 
 distance.setAttributeNS(null,"class","allText smallText"); 
 var textNode = document.createTextNode("Distance (Standpoint - Viewpoint): " + 
parseInt(toPolarDist(curPhoto.StandPointX - curPhoto.TargetPointX,curPhoto.StandPointY - curPhoto.TargetPointY)) + "m"); 
 distance.appendChild(textNode); 
 photoTextTempGroup.appendChild(distance); 
  
 var angleOfView = document.createElementNS(svgNS,"text"); 
 angleOfView.setAttributeNS(null,"x",230); 
 angleOfView.setAttributeNS(null,"y",75); 
 angleOfView.setAttributeNS(null,"class","allText smallText"); 
 var textNode = document.createTextNode("Angle of View (calculated from Focal Length): " + curPhoto.AngleOfView + 
String.fromCharCode(176)); 
 angleOfView.appendChild(textNode); 
 photoTextTempGroup.appendChild(angleOfView); 
  
 var resolution = document.createElementNS(svgNS,"text"); 
 resolution.setAttributeNS(null,"x",230); 
 resolution.setAttributeNS(null,"y",95); 
 resolution.setAttributeNS(null,"class","allText smallText"); 
 var textNode = document.createTextNode("Original Resolution: " + curPhoto.Width + " x " + curPhoto.Height + " px"); 
 resolution.appendChild(textNode); 
 photoTextTempGroup.appendChild(resolution); 
  
 var owner = document.createElementNS(svgNS,"text"); 
 owner.setAttributeNS(null,"x",230); 
 owner.setAttributeNS(null,"y",115); 
 owner.setAttributeNS(null,"class","allText smallText"); 
 var textNode = document.createTextNode("Owner: " + curPhoto.Owner); 
 owner.appendChild(textNode); 
 photoTextTempGroup.appendChild(owner); 
  
 var copyright = document.createElementNS(svgNS,"text"); 
 copyright.setAttributeNS(null,"x",230); 
 copyright.setAttributeNS(null,"y",130); 
 copyright.setAttributeNS(null,"class","allText smallText"); 
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 photoTextTempGroup.appendChild(copyright); 
 var dy = textFlow("Copyright Notice: " + curPhoto.Copyright,copyright,100,230,13,2); 
  
 //show buttons zoom to this photo, see higher resolution and return to gallery 
 myMapApp.buttons["zoomToPhoto"].showButton(); 
 myMapApp.buttons["higherResolution"].showButton(); 
 myMapApp.buttons["returnToGallery"].showButton(); 
  
} 
 
 
//this function shows the selected photo in a separate window 
function showPhotoHigherResolution() { 
 //first change status text of window 
 myMapApp.Windows["photoSelectionWindow"].statusTextNode.value = " "; 
 var bigLength = 600; 
 var curPhoto = myMapApp.photoData[myMapApp.photoSelectedId].value; 
 //create filename 
 file = curPhoto.FileName.split("."); 
 var ext = file[1]; 
 var fileBig = file[0] + "_thumb600." + ext; 
 //create new photo 
 var photoBig = document.createElementNS(svgNS,"image"); 
 photoBig.setAttributeNS(xlinkNS,"href",fileBig); 
 photoBig.setAttributeNS(null,"x",1); 
 photoBig.setAttributeNS(null,"y",18); 
 if (curPhoto.Width > curPhoto.Height) { 
  //case landscape 
  var width = bigLength; 
  var height = bigLength * (curPhoto.Height / curPhoto.Width); 
  photoBig.setAttributeNS(null,"width",width); 
  photoBig.setAttributeNS(null,"height",height); 
 } 
 else { 
  //case portrait 
  var width = bigLength * (curPhoto.Width / curPhoto.Height); 
  var height = bigLength; 
  photoBig.setAttributeNS(null,"width",width); 
  photoBig.setAttributeNS(null,"height",height); 
 }   
  
 //create new window  
 if (curPhoto.Width > curPhoto.Height) { 
  //case landscape 
  var windowX = 200; 
  var windowY = 100; 
 } 
 else { 
  //case portrait 
  var windowX = 300; 
  var windowY = 30; 
 } 
  
 var windowWidth = width+2; 
 var windowHeight = height + 33; 
 var freeWindow = false; 
 var id = 0; 
 while (!freeWindow) { 
  if (myMapApp.Windows["photoWindow"+id]) { 
   id++; 
  } 
  else { 
   freeWindow = true; 
  } 
 } 
 myMapApp.Windows["photoWindow"+id] = new 
Window("photoWindow"+id,"Windows",windowWidth,windowHeight,windowX,windowY,true,0,0,1024,700,true,"nofill 
normallinecol thinline","windowBackground","3",true,"Photo Window",curPhoto.ObjectName,true,true,true,"bars","bars","allText 
middleText","allText smallText","lightgrayfill nostroke","normalLinestyle thinline",17,14,"destroyWindow"); 
 myMapApp.Windows["photoWindow"+id].appendContent(photoBig); 
 //write objectName in statusbar 
 var numberOfChar = parseInt(windowWidth * 0.2); 
 var dy = 
textFlow(curPhoto.ObjectName,myMapApp.Windows["photoWindow"+id].statusTextNode.parentNode,numberOfChar,3,13,1); 
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} 
 
 
//this function destroys the closed photo windows 
function destroyWindow(windowId,status) { 
 if (status == "closed") { 
  myMapApp.Windows[windowId]=null; 
 } 
} 
 
 
//this function gets the right place in the photo gallery when returning from a selected photo 
function backToPhotoGallery() { 
 if (myMapApp.photoExtentCheck == true) { 
  for (var i=0;i<myMapApp.photoData.length;i++) { 
   if(myMapApp.photoData[i].value.id == myMapApp.photoSelectedId) { 
    myMapApp.photoGalleryOffset = Math.floor(i/myMapApp.nrPerPage) * myMapApp.nrPerPage; 
    break; 
   } 
  } 
  displayPhotosSmall("unchanged",undefined); 
 } 
 else { 
  displayPhotosSmall("start",undefined); 
 } 
} 
 
 
function setPhotoExtentCheck() { 
  //status to determine if extent was changed 
  myMapApp.photoExtentCheck = true; 
} 
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 
<? 
header("Content-type: text/xml"); 
include 'connect_vars.php'; 
ini_set("display_errors",1); 
//get parameters 
$xmin = intval($_GET['xmin'])+2000000; 
$xmax = intval($_GET['xmax'])+2000000; 
$ymin = intval($_GET['ymin'])+1000000; 
$ymax = intval($_GET['ymax'])+1000000; 
$andOr = $_GET['logicalAndOr']; 
$keywordsString = $_GET['keywords']; 
$keywords = explode(",",$keywordsString); 
$timestamp = $_GET['timestamp']; 
$srid = 2056; 
 
//connect to db 
$my_pg_connect = pg_Connect('host='.$hostname.' dbname='.$dbName.' user='.$username.' password='.$password) or die 
('Cannot connect to database "'.$dbGeomName.'"'); 
 
//write timestamp 
print '<photos timestamp="'.$timestamp.'">'."\n"; 
 
//get number of keywords 
$arrayLength = count($keywords); 
if (strlen($keywordsString) > 0) { 
 $addWhereClause = ' '; 
 if ($andOr == 'OR') { 
  //construct condition for case OR 
  for ($i = 0; $i < $arrayLength; $i++) { 
   $addWhereClause .= '\''.$keywords[$i].'\','; 
  } 
  $addWhereClause = substr($addWhereClause,0,strlen($addWhereClause)-1); 
  //SQL statement for case OR 
  $mySQL = 'SELECT DISTINCT photos."PhotoID", photos."FileName", photos."ObjectName", photos."Make", 
photos."Model", photos."DateTimeOriginal" AS datetime, photos."ExifImageLength", photos."ExifImageWidth", 
photos."ExposureTime", photos."FNumber", photos."ISO", photos."FocalLengthIn35mmFormat", photos."UserID", 
photos."CopyrightNotice", astext(photos.standpoint_ch1903) AS StandPoint, astext(photos.targetpoint_ch1903) AS TargetPoint, 
photos."AngleOfView", photos."Province-State", photos."Sub-location", photos."City" FROM photos, keywords_photos, 
keywords WHERE photos.standpoint_ch1903 && setSRID(\'BOX3D('.$xmin.' '.$ymin.', '.$xmax.' '.$ymax.')\'::box3d,'.$srid.') AND 
photos."PhotoID" = keywords_photos.photo_id AND keywords_photos.keyword_id = keywords.id AND keywords.keyword IN 
('.$addWhereClause.') ORDER BY photos."DateTimeOriginal" DESC'; 
 } 
 if ($andOr == 'AND') { 
  //construct condition for case AND 
  for ($i = 0; $i < $arrayLength; $i++) { 
   $addWhereClause .= '\''.$keywords[$i].'\','; 
  } 
  $addWhereClause = substr($addWhereClause,0,strlen($addWhereClause)-1); 
  //SQL statement for case AND 
  $mySQL = 'SELECT DISTINCT photos."PhotoID", photos."FileName", photos."ObjectName", photos."Make", 
photos."Model", photos."DateTimeOriginal" AS datetime, photos."ExifImageLength", photos."ExifImageWidth", 
photos."ExposureTime", photos."FNumber", photos."ISO", photos."FocalLengthIn35mmFormat", photos."UserID", 
photos."CopyrightNotice", astext(photos.standpoint_ch1903) AS StandPoint, astext(photos.targetpoint_ch1903) AS TargetPoint, 
photos."AngleOfView", photos."Province-State", photos."Sub-location", photos."City" FROM photos, keywords_photos WHERE 
photos.standpoint_ch1903 && setSRID(\'BOX3D('.$xmin.' '.$ymin.', '.$xmax.' '.$ymax.')\'::box3d,'.$srid.') AND photos."PhotoID" 
= keywords_photos.photo_id AND keywords_photos.photo_id IN (SELECT keywords_photos.photo_id FROM 
keywords_photos,keywords WHERE keywords_photos.keyword_id = keywords.id AND keywords.keyword IN 
('.$addWhereClause.') GROUP BY keywords_photos.photo_id HAVING count(keywords_photos.keyword_id) = '.$arrayLength.') 
ORDER BY photos."DateTimeOriginal" DESC'; 
 } 
} 
else { 
 //SQL statement without keywords 
 $mySQL = 'SELECT DISTINCT "PhotoID", "FileName", "ObjectName", "Make", "Model", "DateTimeOriginal" AS datetime, 
"ExifImageLength", "ExifImageWidth", "ExposureTime", "FNumber", "ISO", "FocalLengthIn35mmFormat", "UserID", 
"CopyrightNotice", astext("standpoint_ch1903") AS StandPoint, astext("targetpoint_ch1903") AS TargetPoint, "AngleOfView", 
"Province-State", "Sub-location", "City" FROM photos WHERE standpoint_ch1903 && setSRID(\'BOX3D('.$xmin.' '.$ymin.', 
'.$xmax.' '.$ymax.')\'::box3d,'.$srid.') ORDER BY "DateTimeOriginal" DESC'; 
} 
 
//get metadata from database 



  









 

$my_result_set = pg_query($my_pg_connect,$mySQL) or die (pg_ErrorMessage()); 
$numRecs = pg_NumRows($my_result_set); 
$i = 0; 
while ($i < $numRecs) { 
 $resultArray = pg_Fetch_Array($my_result_set, $i); 
 //SQL statement for user 
 $mySQLuser = 'SELECT users."first_name", users."name" FROM users WHERE users."id" = '.$resultArray['UserID']; 
 //get user information 
 $my_result_user = pg_query($my_pg_connect,$mySQLuser) or die (pg_ErrorMessage()); 
 if (pg_NumRows($my_result_user) > 0) { 
  $resultUserArray = pg_Fetch_Array($my_result_user, 0); 
  $first_name = $resultUserArray['first_name']; 
  $last_name = $resultUserArray['name']; 
 } 
 else { 
  $first_name = "undefined"; 
  $last_name = "undefined"; 
 } 
 //process coordinates 
 $replaceArray = array('POINT(',')'); 
 $standPointCoordsString = str_replace($replaceArray,"",$resultArray['standpoint']); 
 $targetPointCoordsString = str_replace($replaceArray,"",$resultArray['targetpoint']); 
 $standPointCoords = explode(" ", $standPointCoordsString); 
 $targetPointCoords = explode(" ", $targetPointCoordsString); 
  
 //write metadata 
 print '<photo id="'.$resultArray['PhotoID'].'" 
FileName="'.str_replace("/home/meyer/www/geofotos/","",$resultArray['FileName']).'" 
ObjectName="'.htmlspecialchars($resultArray['ObjectName'],ENT_QUOTES).'" Make="'.$resultArray['Make'].'" 
Model="'.$resultArray['Model'].'" DateTime="'.$resultArray['datetime'].'" Length="'.$resultArray['ExifImageLength'].'" 
Width="'.$resultArray['ExifImageWidth'].'" Exposure="'.$resultArray['ExposureTime'].'" Aperture="'.$resultArray['FNumber'].'" 
ISO="'.$resultArray['ISO'].'" FocalLength35="'.$resultArray['FocalLengthIn35mmFormat'].'" UserFirstName="'.$first_name.'" 
UserName="'.$last_name.'" Copyright="'.$resultArray['CopyrightNotice'].'" StandPointX="'.(round($standPointCoords[0])-
2000000).'" StandPointY="'.(round($standPointCoords[1])-1000000).'" TargetPointX="'.(round($targetPointCoords[0])-
2000000).'" TargetPointY="'.(round($targetPointCoords[1])-1000000).'" AngleOfView="'.$resultArray['AngleOfView'].'" 
ProvinceState="'.$resultArray['Province-State'].'" SubLocation="'.$resultArray['Sub-location'].'" City="'.$resultArray['City'].'">'."\n"; 
  
 //SQL statement for keywords 
 $mySQLkeywords = 'SELECT DISTINCT keywords."keyword" FROM keywords_photos, keywords WHERE 
keywords_photos."photo_id" = '.$resultArray['PhotoID'].' AND keywords_photos."keyword_id" = keywords."id"'; 
 //get keywords 
 $my_result_keywords = pg_query($my_pg_connect,$mySQLkeywords) or die (pg_ErrorMessage()); 
 $numRecs_key = pg_NumRows($my_result_keywords); 
 $j = 0; 
 //write keywords 
 print "\t".'<keywords>'."\n"; 
 while ($j < $numRecs_key) { 
  $resultKeywordArray = pg_Fetch_Array($my_result_keywords, $j); 
  print "\t\t".'<keyword>'.$resultKeywordArray['keyword'].'</keyword>'."\n"; 
  $j++; 
 } 
 print "\t".'</keywords>'."\n"; 
  
 print '</photo>'."\n"; 
 $i++; 
} 
 
print "</photos>\n"; 
pg_Close($my_pg_connect); 
?> 


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 
 
           
             
         




 
EXIF stands for 'Exchangeable Image File Format'. This type of information may be found in JPG, TIFF, PNG, MIFF and DNG 
images. 
The EXIF meta information is organized into different Image File Directories (IFD's) within an image. The names of these IFD's 
correspond to the ExifTool family 1 group names. When writing EXIF information, the default Group listed below is used unless 
another group is specified. 

     
     
Tag ID Tag Name  Writable Group Values / Notes 

0x0001  InteropIndex  string  InteropIFD    
0x0002  InteropVersion  undef  InteropIFD    
0x00fe  SubfileType  int32u!  IFD0  0 = Full-resolution Image 
    1 = Reduced-resolution image 
    2 = Single page of multi-page image 
    3 = Single page of multi-page reduced-resolution image 
    4 = Transparency mask 
    5 = Transparency mask of reduced-resolution image 
    6 = Transparency mask of multi-page image 
    7 = Transparency mask of reduced-resolution multi-page 

image 
0x00ff  OldSubfileType  int16u!  IFD0  1 = Full-resolution image 
    2 = Reduced-resolution image 
    3 = Single page of multi-page image 
0x0100  ImageWidth  int32u!  IFD0    
0x0101  ImageHeight  int32u!  IFD0    
0x0102  BitsPerSample  int16u[n]!  IFD0    
0x0103  Compression  int16u!  IFD0  1 = Uncompressed 
    2 = CCITT 1D 
    3 = T4/Group 3 Fax 
    4 = T6/Group 4 Fax 
    5 = LZW 
    6 = JPEG (old-style) 
    7 = JPEG 
    8 = Adobe Deflate 
    9 = JBIG B&W 
    10 = JBIG Color 
    32766 = Next 
    32771 = CCIRLEW 
    32773 = PackBits 
    32809 = Thunderscan 
    32895 = IT8CTPAD 
    32896 = IT8LW 
    32897 = IT8MP 
    32898 = IT8BL 
    32908 = PixarFilm 
    32909 = PixarLog 
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    32946 = Deflate 
    32947 = DCS 
    34661 = JBIG 
    34676 = SGILog 
    34677 = SGILog24 
    34712 = JPEG 2000 
    34713 = Nikon NEF Compressed 
0x0106  PhotometricInterpretation  int16u!  IFD0  0 = WhiteIsZero 
    1 = BlackIsZero 
    2 = RGB 
    3 = RGB Palette 
    4 = Transparency Mask 
    5 = CMYK 
    6 = YCbCr 
    8 = CIELab 
    9 = ICCLab 
    10 = ITULab 
    32803 = Color Filter Array 
    32844 = Pixar LogL 
    32845 = Pixar LogLuv 
    34892 = Linear Raw 
0x0107  Thresholding  int16u!  IFD0  1 = No dithering or halftoning 
    2 = Ordered dither or halftone 
    3 = Randomized dither 
0x0108  CellWidth  int16u!  IFD0    
0x0109  CellLength  int16u!  IFD0    
0x010a  FillOrder  int16u!  IFD0  1 = Normal 
    2 = Reversed 
0x010d  DocumentName  string  IFD0    
0x010e  ImageDescription  string  IFD0    
0x010f  Make  string  IFD0    
0x0110  Model  string  IFD0    
0x0111  StripOffsets N - (PreviewImageStart in IFD0 of CR2 files) 
 PreviewImageStart  int32u*  IFD0   
0x0112  Orientation  int16u  IFD0  1 = Horizontal (normal) 
    2 = Mirror horizontal 
    3 = Rotate 180 
    4 = Mirror vertical 
    5 = Mirror horizontal and rotate 270 CW 
    6 = Rotate 90 CW 
    7 = Mirror horizontal and rotate 90 CW 
    8 = Rotate 270 CW 
0x0115  SamplesPerPixel  int16u!  IFD0    
0x0116  RowsPerStrip  int32u!  IFD0    
0x0117  StripByteCounts N - (PreviewImageLength in IFD0 of CR2 files) 
 PreviewImageLength  int32u*  IFD0   
0x0118  MinSampleValue  int16u  IFD0    
0x0119  MaxSampleValue  int16u  IFD0    
0x011a  XResolution  rational32u  IFD0    
0x011b  YResolution  rational32u  IFD0    
0x011c  PlanarConfiguration  int16u!  IFD0  1 = Chunky 
    2 = Planar 
0x011d  PageName  string  IFD0    
0x011e  XPosition  rational32u  IFD0    
0x011f  YPosition  rational32u  IFD0    
0x0120  FreeOffsets  N  -    
0x0121  FreeByteCounts  N  -    
0x0122  GrayResponseUnit  int16u  IFD0  1 = 0.1 
    2 = 0.001 
    3 = 0.0001 
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    4 = 1e-05 
    5 = 1e-06 
0x0123  GrayResponseCurve  N  -    
0x0124  T4Options  N  -    
0x0125  T6Options  N  -    
0x0128  ResolutionUnit  int16u  IFD0  1 = None 
    2 = inches 
    3 = cm 
0x0129  PageNumber  int16u[2]  IFD0    
0x012c  ColorResponseUnit  N  -    
0x012d  TransferFunction  N  -    
0x0131  Software  string  IFD0    
0x0132  ModifyDate  string  IFD0    
0x013b  Artist  string  IFD0    
0x013c  HostComputer  string  IFD0    
0x013d  Predictor  int16u!  IFD0  1 = None 
    2 = Horizontal differencing 
0x013e  WhitePoint  rational32u[2]  IFD0    
0x013f  PrimaryChromaticities  rational32u[6]  IFD0    
0x0140  ColorMap  N  -    
0x0141  HalftoneHints  int16u[2]  IFD0    
0x0142  TileWidth  int32u!  IFD0    
0x0143  TileLength  int32u!  IFD0    
0x0144  TileOffsets  N  -    
0x0145  TileByteCounts  N  -    
0x0146  BadFaxLines  N  -    
0x0147  CleanFaxData  N  -  0 = Clean 
    1 = Regenerated 
    2 = Unclean 
0x0148  ConsecutiveBadFaxLines  N  -    
0x014a  SubIFD  -  -  --> EXIF Tags 
0x014c  InkSet  int16u  IFD0  1 = CMYK 
    2 = Not CMYK 
0x014d  InkNames  N  -    
0x014e  NumberofInks  N  -    
0x0150  DotRange  string  IFD0    
0x0151  TargetPrinter  N  -    
0x0152  ExtraSamples  N  -    
0x0153  SampleFormat  N  -  1 = Unsigned integer 
    2 = Two's complement signed integer 
    3 = IEEE floating point 
    4 = Undefined 
    5 = Complex integer 
    6 = IEEE floating point 
0x0154  SMinSampleValue  N  -    
0x0155  SMaxSampleValue  N  -    
0x0156  TransferRange  N  -    
0x0157  ClipPath  N  -    
0x0158  XClipPathUnits  N  -    
0x0159  YClipPathUnits  N  -    
0x015a  Indexed  N  -  0 = Not indexed 
    1 = Indexed 
0x015b  JPEGTables  N  -    
0x015f  OPIProxy  N  -  0 = Higher resolution image does not exist 
    1 = Higher resolution image exists 
0x0190  GlobalParametersIFD  -  -  --> EXIF Tags 
0x0191  ProfileType  N  -  0 = Unspecified 
    1 = Group 3 FAX 
0x0192  FaxProfile  N  -  0 = Unknown 
    1 = Minimal B&W lossless, S 
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    2 = Extended B&W lossless, F 
    3 = Lossless JBIG B&W, J 
    4 = Lossy color and grayscale, C 
    5 = Lossless color and grayscale, L 
    6 = Mixed raster content, M 
0x0193  CodingMethods  N  -    
0x0194  VersionYear  N  -    
0x0195  ModeNumber  N  -    
0x01b1  Decode  N  -    
0x01b2  DefaultImageColor  N  -    
0x0200  JPEGProc  N  -  1 = Baseline 
    14 = Lossless 
0x0201  ThumbnailOffset int32u* IFD1  
 PreviewImageStart int32u* MakerNotes  
 JpgFromRawStart int32u* SubIFD  
 JpgFromRawStart int32u* IFD2  
 OtherImageStart  N  -   
0x0202  ThumbnailLength int32u* IFD1  
 PreviewImageLength int32u* MakerNotes  
 JpgFromRawLength int32u* SubIFD  
 JpgFromRawLength int32u* IFD2  
 OtherImageLength  N  -   
0x0203  JPEGRestartInterval  N  -    
0x0205  JPEGLosslessPredictors  N  -    
0x0206  JPEGPointTransforms  N  -    
0x0207  JPEGQTables  N  -    
0x0208  JPEGDCTables  N  -    
0x0209  JPEGACTables  N  -    
0x0211  YCbCrCoefficients  rational32u[3]  IFD0    
0x0212  YCbCrSubSampling  int16u[2]!  IFD0  '1 1' = YCbCr4:4:4 
    '1 2' = YCbCr4:4:0 
    '2 1' = YCbCr4:2:2 
    '2 2' = YCbCr4:2:0 
    '4 1' = YCbCr4:1:1 
    '4 2' = YCbCr4:1:0 
0x0213  YCbCrPositioning  int16u  IFD0  1 = Centered 
    2 = Co-sited 
0x0214  ReferenceBlackWhite  rational32u[6]  IFD0    
0x022f  StripRowCounts  N  -    
0x02bc  ApplicationNotes  -  -  --> XMP Tags 
0x1000  RelatedImageFileFormat  N  -    
0x1001  RelatedImageWidth  int16u  InteropIFD    
0x1002  RelatedImageLength  int16u  InteropIFD    
0x800d  ImageID  N  -    
0x80a4  WangAnnotation  N  -    
0x80e3  Matteing  N  -    
0x80e4  DataType  N  -    
0x80e5  ImageDepth  N  -    
0x80e6  TileDepth  N  -    
0x827d  Model2  N  -    
0x828d  CFARepeatPatternDim  N  -    
0x828e  CFAPattern2  N  -    
0x828f  BatteryLevel  N  -    
0x8298  Copyright  string  IFD0    
0x829a  ExposureTime  rational32u  ExifIFD    
0x829d  FNumber  rational32u  ExifIFD    
0x830e  PixelScale  N  -    
0x83bb  IPTC-NAA  undef  IFD0  --> IPTC Tags 
0x8474  IntergraphPacketData  N  -    
0x847f  IntergraphFlagRegisters  N  -    
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0x8480  IntergraphMatrix  N  -    
0x8482  ModelTiePoint  N  -    
0x84e0  Site  N  -    
0x84e1  ColorSequence  N  -    
0x84e2  IT8Header  N  -    
0x84e3  RasterPadding  N  -    
0x84e4  BitsPerRunLength  N  -    
0x84e5  BitsPerExtendedRunLength  N  -    
0x84e6  ColorTable  N  -    
0x84e7  ImageColorIndicator  N  -    
0x84e8  BackgroundColorIndicator  N  -    
0x84e9  ImageColorValue  N  -    
0x84ea  BackgroundColorValue  N  -    
0x84eb  PixelIntensityRange  N  -    
0x84ec  TransparencyIndicator  N  -    
0x84ed  ColorCharacterization  N  -    
0x84ee  HCUsage  N  -    
0x8568  IPTC-NAA2  -  -  --> IPTC Tags 
0x85d8  ModelTransform  N  -    
0x8606  LeafData  -  -  --> Leaf Tags 
0x8649  PhotoshopSettings  -  -  --> Photoshop Tags 
0x8769  ExifOffset  -  -  --> EXIF Tags 
0x8773  ICC_Profile  -  -  --> ICC_Profile Tags 
0x87ac  ImageLayer  N  -    
0x87af  GeoTiffDirectory  N  -    
0x87b0  GeoTiffDoubleParams  N  -    
0x87b1  GeoTiffAsciiParams  N  -    
0x8822  ExposureProgram  int16u  ExifIFD  1 = Manual 
    2 = Program AE 
    3 = Aperture-priority AE 
    4 = Shutter speed priority AE 
    5 = Creative (Slow speed) 
    6 = Action (High speed) 
    7 = Portrait 
    8 = Landscape 
0x8824  SpectralSensitivity  string  ExifIFD    
0x8825  GPSInfo  -  -  --> GPS Tags 
0x8827  ISO  int16u  ExifIFD    
0x8828  Opto-ElectricConvFactor  N  -    
0x8829  Interlace  N  -    
0x882a  TimeZoneOffset  int16s  ExifIFD    
0x882b  SelfTimerMode  int16u  ExifIFD    
0x885c  FaxRecvParams  N  -    
0x885d  FaxSubAddress  N  -    
0x885e  FaxRecvTime  N  -    
0x888a  LeafSubIFD  -  -  --> Leaf SubIFD Tags 
0x9000  ExifVersion  undef  ExifIFD    
0x9003  DateTimeOriginal  string  ExifIFD    
0x9004  CreateDate  string  ExifIFD    
0x9101  ComponentsConfiguration  undef  ExifIFD    
0x9102  CompressedBitsPerPixel  rational32u  ExifIFD    
0x9201  ShutterSpeedValue  rational32s  ExifIFD    
0x9202  ApertureValue  rational32u  ExifIFD    
0x9203  BrightnessValue  rational32s  ExifIFD    
0x9204  ExposureCompensation  rational32s  ExifIFD    
0x9205  MaxApertureValue  rational32u  ExifIFD    
0x9206  SubjectDistance  rational32u  ExifIFD    
0x9207  MeteringMode  int16u  ExifIFD  1 = Average 
    2 = Center-weighted average 
    3 = Spot 
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    4 = Multi-spot 
    5 = Multi-segment 
    6 = Partial 
    255 = Other 
0x9208  LightSource  int16u  ExifIFD  1 = Daylight 
    2 = Fluorescent 
    3 = Tungsten 
    4 = Flash 
    9 = Fine Weather 
    10 = Cloudy 
    11 = Shade 
    12 = Daylight Fluorescent 
    13 = Day White Fluorescent 
    14 = Cool White Fluorescent 
    15 = White Fluorescent 
    17 = Standard Light A 
    18 = Standard Light B 
    19 = Standard Light C 
    20 = D55 
    21 = D65 
    22 = D75 
    23 = D50 
    24 = ISO Studio Tungsten 
    255 = Other 
0x9209  Flash  int16u  ExifIFD  0x0 = No Flash 
    0x1 = Fired 
    0x5 = Fired, Return not detected 
    0x7 = Fired, Return detected 
    0x9 = On 
    0xd = On, Return not detected 
    0xf = On, Return detected 
    0x10 = Off 
    0x18 = Auto, Did not fire 
    0x19 = Auto, Fired 
    0x1d = Auto, Fired, Return not detected 
    0x1f = Auto, Fired, Return detected 
    0x20 = No flash function 
    0x41 = Fired, Red-eye reduction 
    0x45 = Fired, Red-eye reduction, Return not detected 
    0x47 = Fired, Red-eye reduction, Return detected 
    0x49 = On, Red-eye reduction 
    0x4d = On, Red-eye reduction, Return not detected 
    0x4f = On, Red-eye reduction, Return detected 
    0x59 = Auto, Fired, Red-eye reduction 
    0x5d = Auto, Fired, Red-eye reduction, Return not 

detected 
    0x5f = Auto, Fired, Red-eye reduction, Return detected 
0x920a  FocalLength  rational32u  ExifIFD    
0x920b  FlashEnergy  N  -    
0x920c  SpatialFrequencyResponse  N  -    
0x920d  Noise  N  -    
0x920e  FocalPlaneXResolution  N  -    
0x920f  FocalPlaneYResolution  N  -    
0x9210  FocalPlaneResolutionUnit  N  -  1 = mm 
    10 = cm 
    '0.001' = um 
    '25.4' = inches 
0x9211  ImageNumber  N  -    
0x9212  SecurityClassification  N  -    
0x9213  ImageHistory  N  -    
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0x9214  SubjectLocation  int16u[4]  ExifIFD    
0x9215  ExposureIndex  N  -    
0x9216  TIFF-EPStandardID  N  -    
0x9217  SensingMethod  N  -  1 = Not defined 
    2 = One-chip color area 
    3 = Two-chip color area 
    4 = Three-chip color area 
    5 = Color sequential area 
    7 = Trilinear 
    8 = Color sequential linear 
0x923f  StoNits  N  -    
0x927c  MakerNoteCanon undef ExifIFD --> Canon Tags 
 MakerNoteCasio undef ExifIFD --> Casio Tags 
 MakerNoteCasio2 undef ExifIFD --> Casio Type2 Tags 
 MakerNoteFujiFilm undef ExifIFD --> FujiFilm Tags 
 MakerNoteKodak1a undef ExifIFD --> Kodak Tags 
 MakerNoteKodak1b undef ExifIFD --> Kodak Tags 
 MakerNoteKodak2 undef ExifIFD --> Kodak Type2 Tags 
 MakerNoteKodak3 undef ExifIFD --> Kodak Type3 Tags 
 MakerNoteKodak4 undef ExifIFD --> Kodak Type4 Tags 
 MakerNoteKodak5 undef ExifIFD --> Kodak Type5 Tags 
 MakerNoteKodak6a undef ExifIFD --> Kodak Type6 Tags 
 MakerNoteKodak6b undef ExifIFD --> Kodak Type6 Tags 
 MakerNoteKodakUnknown undef ExifIFD --> Kodak Unknown Tags 
 MakerNoteKyocera undef ExifIFD --> Unknown Tags 
 MakerNoteMinolta undef ExifIFD --> Minolta Tags 
 MakerNoteNikon undef ExifIFD --> Nikon Tags 
 MakerNoteNikon2 undef ExifIFD --> Nikon Type2 Tags 
 MakerNoteNikon3 undef ExifIFD --> Nikon Tags 
 MakerNoteOlympus undef ExifIFD --> Olympus Tags 
 MakerNoteLeica undef ExifIFD --> Panasonic Tags 
 MakerNotePanasonic undef ExifIFD --> Panasonic Tags 
 MakerNotePentax undef ExifIFD --> Pentax Tags 
 MakerNoteRicoh undef ExifIFD --> Ricoh Tags 
 MakerNoteRicohText undef ExifIFD --> Ricoh Text Tags 
 PreviewImage undef ExifIFD (Samsung preview image) 
 MakerNoteSanyo undef ExifIFD --> Sanyo Tags 
 MakerNoteSigma undef ExifIFD --> Sigma Tags 
 MakerNoteSony undef ExifIFD --> Sony Tags 
 MakerNoteSonySRF undef ExifIFD --> Sony SRF Tags 
 MakerNoteUnknown  undef  ExifIFD  --> Unknown Tags 
0x9286  UserComment  undef  ExifIFD    
0x9290  SubSecTime  string  ExifIFD    
0x9291  SubSecTimeOriginal  string  ExifIFD    
0x9292  SubSecTimeDigitized  string  ExifIFD    
0x935c  ImageSourceData  N  -    
0x9c9b  XPTitle  undef  IFD0  (tags 0x9c9b-0x9c9f are used by Windows Explorer; 

special characters in these values are converted to UTF-
8 by default, or Windows Latin1 with the -L option. 
XPTitle is ignored by Windows Explorer if 
ImageDescription exists) 

0x9c9c  XPComment  undef  IFD0    
0x9c9d  XPAuthor  undef  IFD0  (ignored by Windows Explorer if Artist exists) 
0x9c9e  XPKeywords  undef  IFD0    
0x9c9f  XPSubject  undef  IFD0    
0xa000  FlashpixVersion  undef  ExifIFD    
0xa001  ColorSpace  int16u  ExifIFD  1 = sRGB 
    2 = Adobe RGB 
    65535 = Uncalibrated 
0xa002  ExifImageWidth  int16u  ExifIFD    
0xa003  ExifImageLength  int16u  ExifIFD    
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0xa004  RelatedSoundFile  string  ExifIFD    
0xa005  InteropOffset  -  -  --> EXIF Tags 
0xa20b  FlashEnergy  rational32u  ExifIFD    
0xa20c  SpatialFrequencyResponse  N  -    
0xa20d  Noise  N  -    
0xa20e  FocalPlaneXResolution  rational32u  ExifIFD    
0xa20f  FocalPlaneYResolution  rational32u  ExifIFD    
0xa210  FocalPlaneResolutionUnit  int16u  ExifIFD  1 = mm 
    10 = cm 
    '0.001' = um 
    '25.4' = inches 
0xa211  ImageNumber  N  -    
0xa212  SecurityClassification  N  -    
0xa213  ImageHistory  N  -    
0xa214  SubjectLocation  int16u[2]  ExifIFD    
0xa215  ExposureIndex  rational32u  ExifIFD    
0xa216  TIFF-EPStandardID  N  -    
0xa217  SensingMethod  int16u  ExifIFD  1 = Not defined 
    2 = One-chip color area 
    3 = Two-chip color area 
    4 = Three-chip color area 
    5 = Color sequential area 
    7 = Trilinear 
    8 = Color sequential linear 
0xa300  FileSource  undef  ExifIFD  3 = Digital Camera 
0xa301  SceneType  undef  ExifIFD  1 = Directly photographed 
0xa302  CFAPattern  undef  ExifIFD    
0xa401  CustomRendered  int16u  ExifIFD  0 = Normal 
    1 = Custom 
0xa402  ExposureMode  int16u  ExifIFD  0 = Auto 
    1 = Manual 
    2 = Auto bracket 
0xa403  WhiteBalance  int16u  ExifIFD  0 = Auto 
    1 = Manual 
0xa404  DigitalZoomRatio  rational32u  ExifIFD    
0xa405  FocalLengthIn35mmFormat  int16u  ExifIFD    
0xa406  SceneCaptureType  int16u  ExifIFD  0 = Standard 
    1 = Landscape 
    2 = Portrait 
    3 = Night 
0xa407  GainControl  int16u  ExifIFD  0 = None 
    1 = Low gain up 
    2 = High gain up 
    3 = Low gain down 
    4 = High gain down 
0xa408  Contrast  int16u  ExifIFD  0 = Normal 
    1 = Low 
    2 = High 
0xa409  Saturation  int16u  ExifIFD  0 = Normal 
    1 = Low 
    2 = High 
0xa40a  Sharpness  int16u  ExifIFD  0 = Normal 
    1 = Soft 
    2 = Hard 
0xa40b  DeviceSettingDescription  N  -    
0xa40c  SubjectDistanceRange  int16u  ExifIFD  1 = Macro 
    2 = Close 
    3 = Distant 
0xa420  ImageUniqueID  string  ExifIFD    
0xa480  GDALMetadata  N  -    
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0xa481  GDALNoData  N  -    
0xa500  Gamma  rational32u  ExifIFD    
0xc427  OceScanjobDesc  N  -    
0xc428  OceApplicationSelector  N  -    
0xc429  OceIDNumber  N  -    
0xc42a  OceImageLogic  N  -    
0xc44f  Annotations  N  -    
0xc4a5  PrintIM  undef  IFD0  --> PrintIM Tags 
0xc612  DNGVersion  int8u[4]  IFD0    
0xc613  DNGBackwardVersion  N  -    
0xc614  UniqueCameraModel  string  IFD0    
0xc615  LocalizedCameraModel  string  IFD0    
0xc616  CFAPlaneColor  N  -    
0xc617  CFALayout  N  -  1 = Rectangular 
    2 = Even columns offset down 1/2 row 
    3 = Even columns offset up 1/2 row 
    4 = Even rows offset right 1/2 column 
    5 = Even rows offset left 1/2 column 
0xc618  LinearizationTable  N  -    
0xc619  BlackLevelRepeatDim  N  -    
0xc61a  BlackLevel  N  -    
0xc61b  BlackLevelDeltaH  N  -    
0xc61c  BlackLevelDeltaV  N  -    
0xc61d  WhiteLevel  N  -    
0xc61e  DefaultScale  rational32u[2]  IFD0    
0xc61f  DefaultCropOrigin  int32u[2]  IFD0    
0xc620  DefaultCropSize  int32u[2]  IFD0    
0xc621  ColorMatrix1  N  -    
0xc622  ColorMatrix2  N  -    
0xc623  CameraCalibration1  N  -    
0xc624  CameraCalibration2  N  -    
0xc625  ReductionMatrix1  N  -    
0xc626  ReductionMatrix2  N  -    
0xc627  AnalogBalance  N  -    
0xc628  AsShotNeutral  N  -    
0xc629  AsShotWhiteXY  N  -    
0xc62a  BaselineExposure  rational32s  IFD0    
0xc62b  BaselineNoise  rational32u  IFD0    
0xc62c  BaselineSharpness  rational32u  IFD0    
0xc62d  BayerGreenSplit  int32u  IFD0    
0xc62e  LinearResponseLimit  rational32u  IFD0    
0xc62f  DNGCameraSerialNumber  string  IFD0    
0xc630  DNGLensInfo  rational32u[4]  IFD0    
0xc631  ChromaBlurRadius  rational32u  IFD0    
0xc632  AntiAliasStrength  rational32u  IFD0    
0xc633  ShadowScale  rational32u  IFD0    
0xc634  DNGPrivateData  N  -    
0xc635  MakerNoteSafety  int16u  IFD0  0 = Unsafe 
    1 = Safe 
0xc65a  CalibrationIlluminant1  N  -  1 = Daylight 
    2 = Fluorescent 
    3 = Tungsten 
    4 = Flash 
    9 = Fine Weather 
    10 = Cloudy 
    11 = Shade 
    12 = Daylight Fluorescent 
    13 = Day White Fluorescent 
    14 = Cool White Fluorescent 
    15 = White Fluorescent 
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    17 = Standard Light A 
    18 = Standard Light B 
    19 = Standard Light C 
    20 = D55 
    21 = D65 
    22 = D75 
    23 = D50 
    24 = ISO Studio Tungsten 
    255 = Other 
0xc65b  CalibrationIlluminant2  N  -  1 = Daylight 
    2 = Fluorescent 
    3 = Tungsten 
    4 = Flash 
    9 = Fine Weather 
    10 = Cloudy 
    11 = Shade 
    12 = Daylight Fluorescent 
    13 = Day White Fluorescent 
    14 = Cool White Fluorescent 
    15 = White Fluorescent 
    17 = Standard Light A 
    18 = Standard Light B 
    19 = Standard Light C 
    20 = D55 
    21 = D65 
    22 = D75 
    23 = D50 
    24 = ISO Studio Tungsten 
    255 = Other 
0xc65c  BestQualityScale  rational32u  IFD0    
0xc660  AliasLayerMetadata  N  -    
0xfde8  OwnerName  string  ExifIFD  (tags 0xfde8-0xfe58 are generated by Photoshop Camera 

RAW -- some names are the same as other EXIF tags, 
but ExifTool will avoid writing these unless they already 
exist in the file) 

0xfde9  SerialNumber  string  ExifIFD    
0xfdea  Lens  string  ExifIFD    
0xfe4c  RawFile  string  ExifIFD    
0xfe4d  Converter  string  ExifIFD    
0xfe4e  WhiteBalance  string  ExifIFD    
0xfe51  Exposure  string  ExifIFD    
0xfe52  Shadows  string  ExifIFD    
0xfe53  Brightness  string  ExifIFD    
0xfe54  Contrast  string  ExifIFD    
0xfe55  Saturation  string  ExifIFD    
0xfe56  Sharpness  string  ExifIFD    
0xfe57  Smoothness  string  ExifIFD    
0xfe58  MoireFilter  string  ExifIFD    






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
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 
IPTC stands for 'International Press Telecommunications Council'. This is an older meta information format that is slowly 
being phased out in favor of XMP. IPTC information may be embedded in JPG, TIFF, PNG, MIFF, PS, PDF, PSD and DNG 
images. 
The IPTC specification dictates a length for ASCII (string or digits) values. These lengths are given in square brackets after 
the Writable format name. For tags where a range of lengths is allowed, the minimum and maximum lengths are separated 
by a comma within the brackets. IPTC strings are not null terminated. 
IPTC information is separated into different records, each of which has its own set of tags. 
    
    
Record Tag Name  Writable Values / Notes 

1 IPTCEnvelope  -  --> IPTC EnvelopeRecord Tags 
2 IPTCApplication  -  --> IPTC ApplicationRecord Tags 
3 IPTCNewsPhoto  -  --> IPTC NewsPhoto Tags 
7 IPTCPreObjectData  -  --> IPTC PreObjectData Tags 
8 IPTCObjectData  -  --> IPTC ObjectData Tags 
9 IPTCPostObjectData  -  --> IPTC PostObjectData Tags 
    
    

IPTC EnvelopeRecord Tags   
Tag ID Tag Name  Writable Values / Notes 

0 EnvelopeRecordVersion  int16u    
5 Destination  string[0,1024]    
20 FileFormat  int16u  0 = No ObjectData 
   1 = IPTC-NAA Digital Newsphoto Parameter Record 
   2 = IPTC7901 Recommended Message Format 
   3 = Tagged Image File Format (Adobe/Aldus Image data) 
   4 = Illustrator (Adobe Graphics data) 
   5 = AppleSingle (Apple Computer Inc) 
   6 = NAA 89-3 (ANPA 1312) 
   7 = MacBinary II 
   8 = IPTC Unstructured Character Oriented File Format 

(UCOFF) 
   9 = United Press International ANPA 1312 variant 
   10 = United Press International Down-Load Message 
   11 = JPEG File Interchange (JFIF) 
   12 = Photo-CD Image-Pac (Eastman Kodak) 
   13 = Bit Mapped Graphics File [.BMP] (Microsoft) 
   14 = Digital Audio File [.WAV] (Microsoft & Creative Labs) 
   15 = Audio plus Moving Video [.AVI] (Microsoft) 
   16 = PC DOS/Windows Executable Files [.COM][.EXE] 
   17 = Compressed Binary File [.ZIP] (PKWare Inc) 
   18 = Audio Interchange File Format AIFF (Apple Computer 

Inc) 
   19 = RIFF Wave (Microsoft Corporation) 
   20 = Freehand (Macromedia/Aldus) 
   21 = Hypertext Markup Language [.HTML] (The Internet 

Society) 
   22 = MPEG 2 Audio Layer 2 (Musicom), ISO/IEC 
   23 = MPEG 2 Audio Layer 3, ISO/IEC 
   24 = Portable Document File [.PDF] Adobe 
   25 = News Industry Text Format (NITF) 
   26 = Tape Archive [.TAR] 
   27 = Tidningarnas Telegrambyra NITF version (TTNITF 

DTD) 
   28 = Ritzaus Bureau NITF version (RBNITF DTD) 
   29 = Corel Draw [.CDR] 
22 FileVersion  int16u    
30 ServiceIdentifier  string[0,10]    
40 EnvelopeNumber  digits[8]    
50 ProductID  string[0,32]    
60 EnvelopePriority  digits[1]    
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70 DateSent  digits[8]    
80 TimeSent  string[11]    
90 CodedCharacterSet  string[0,32]    
100 UniqueObjectName  string[14,80]    
120 ARMIdentifier  int16u    
122 ARMVersion  int16u    
    
    

IPTC ApplicationRecord Tags   
Tag ID Tag Name  Writable Values / Notes 

0 ApplicationRecordVersion  int16u    
3 ObjectTypeReference  string[3,67]    
4 ObjectAttributeReference  string[4,68]    
5 ObjectName  string[0,64]    
7 EditStatus  string[0,64]    
8 EditorialUpdate  digits[2]    
10 Urgency  digits[1]    
12 SubjectReference  string[13,236]    
15 Category  string[0,3]    
20 SupplementalCategories  string[0,32]    
22 FixtureIdentifier  string[0,32]    
25 Keywords  string[0,64]    
26 ContentLocationCode  string[3]    
27 ContentLocationName  string[0,64]    
30 ReleaseDate  digits[8]    
35 ReleaseTime  string[11]    
37 ExpirationDate  digits[8]    
38 ExpirationTime  string[11]    
40 SpecialInstructions  string[0,256]    
42 ActionAdvised  digits[2]  01 = Object Kill 
   02 = Object Replace 
   03 = Ojbect Append 
   04 = Object Reference 
45 ReferenceService  string[0,10]    
47 ReferenceDate  digits[8]    
50 ReferenceNumber  digits[8]    
55 DateCreated  digits[8]    
60 TimeCreated  string[11]    
62 DigitalCreationDate  digits[8]    
63 DigitalCreationTime  string[11]    
65 OriginatingProgram  string[0,32]    
70 ProgramVersion  string[0,10]    
75 ObjectCycle  string[1]   'a' = Morning 
    'b' = Both Morning and Evening 
    'p' = Evening 
80 By-line  string[0,32]    
85 By-lineTitle  string[0,32]    
90 City  string[0,32]    
92 Sub-location  string[0,32]    
95 Province-State  string[0,32]    
100 Country-PrimaryLocationCode  string[3]    
101 Country-PrimaryLocationName  string[0,64]    
103 OriginalTransmissionReference  string[0,32]    
105 Headline  string[0,256]    
110 Credit  string[0,32]    
115 Source  string[0,32]    
116 CopyrightNotice  string[0,128]    
118 Contact  string[0,128]    
120 Caption-Abstract  string[0,2000]    
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121 LocalCaption  string[0,256]  (I haven't found a reference for the format of tags 121, 184-
188 and 225-232, so I have just make them writable as 
strings with reasonable length. Beware that if this is wrong, 
other utilities won't be able to read these tags as written by 
ExifTool.) 

122 Writer-Editor  string[0,32]    
125 RasterizedCaption  string[7360]    
130 ImageType  string[2]    
131 ImageOrientation  string[1]   'L' = Landscape 
    'P' = Portrait 
    'S' = Square 
135 LanguageIdentifier  string[2,3]    
150 AudioType  string[2]   '0T' = Text Only 
    '1A' = Mono Actuality 
    '1C' = Mono Question and Answer Session 
    '1M' = Mono Music 
    '1Q' = Mono Response to a Question 
    '1R' = Mono Raw Sound 
    '1S' = Mono Scener 
    '1V' = Mono Voicer 
    '1W' = Mono Wrap 
    '2A' = Stereo Actuality 
    '2C' = Stereo Question and Answer Session 
    '2M' = Stereo Music 
    '2Q' = Stereo Response to a Question 
    '2R' = Stereo Raw Sound 
    '2S' = Stereo Scener 
    '2V' = Stereo Voicer 
    '2W' = Stereo Wrap 
151 AudioSamplingRate  digits[6]    
152 AudioSamplingResolution  digits[2]    
153 AudioDuration  digits[6]    
154 AudioOutcue  string[0,64]    
184 JobID  string[0,64]    
185 MasterDocumentID  string[0,256]    
186 ShortDocumentID  string[0,64]    
187 UniqueDocumentID  string[0,128]    
188 OwnerID  string[0,128]    
200 ObjectPreviewFileFormat  int16u  0 = No ObjectData 
   1 = IPTC-NAA Digital Newsphoto Parameter Record 
   2 = IPTC7901 Recommended Message Format 
   3 = Tagged Image File Format (Adobe/Aldus Image data) 
   4 = Illustrator (Adobe Graphics data) 
   5 = AppleSingle (Apple Computer Inc) 
   6 = NAA 89-3 (ANPA 1312) 
   7 = MacBinary II 
   8 = IPTC Unstructured Character Oriented File Format 

(UCOFF) 
   9 = United Press International ANPA 1312 variant 
   10 = United Press International Down-Load Message 
   11 = JPEG File Interchange (JFIF) 
   12 = Photo-CD Image-Pac (Eastman Kodak) 
   13 = Bit Mapped Graphics File [.BMP] (Microsoft) 
   14 = Digital Audio File [.WAV] (Microsoft & Creative Labs) 
   15 = Audio plus Moving Video [.AVI] (Microsoft) 
   16 = PC DOS/Windows Executable Files [.COM][.EXE] 
   17 = Compressed Binary File [.ZIP] (PKWare Inc) 
   18 = Audio Interchange File Format AIFF (Apple Computer 

Inc) 
   19 = RIFF Wave (Microsoft Corporation) 
   20 = Freehand (Macromedia/Aldus) 
   21 = Hypertext Markup Language [.HTML] (The Internet 
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Society) 
   22 = MPEG 2 Audio Layer 2 (Musicom), ISO/IEC 
   23 = MPEG 2 Audio Layer 3, ISO/IEC 
   24 = Portable Document File [.PDF] Adobe 
   25 = News Industry Text Format (NITF) 
   26 = Tape Archive [.TAR] 
   27 = Tidningarnas Telegrambyra NITF version (TTNITF 

DTD) 
   28 = Ritzaus Bureau NITF version (RBNITF DTD) 
   29 = Corel Draw [.CDR] 
201 ObjectPreviewFileVersion  int16u    
202 ObjectPreviewData  string[0,256000]    
225 ClassifyState  string[0,64]    
228 SimilarityIndex  string[0,32]    
230 DocumentNotes  string[0,1024]    
231 DocumentHistory  string[0,256]    
232 ExifCameraInfo  string[0,4096]    
    
    

IPTC NewsPhoto Tags   
Tag ID Tag Name  Writable Values / Notes 

0 NewsPhotoVersion  int16u    
10 IPTCPictureNumber  string[16]  (4 numbers: 1-Manufacturer ID, 2-Equipment ID, 3-Date, 4-

Sequence) 
20 IPTCImageWidth  int16u    
30 IPTCImageHeight  int16u    
40 IPTCPixelWidth  int16u    
50 IPTCPixelHeight  int16u    
55 SupplementalType  int8u  0 = Main Image 
   1 = Reduced Resolution Image 
   2 = Logo 
   3 = Rasterized Caption 
60 ColorRepresentation  int16u  0x0 = No Image, Single Frame 
   0x100 = Monochrome, Single Frame 
   0x300 = 3 Components, Single Frame 
   0x301 = 3 Components, Frame Sequential in Multiple 

Objects 
   0x302 = 3 Components, Frame Sequential in One Object 
   0x303 = 3 Components, Line Sequential 
   0x304 = 3 Components, Pixel Sequential 
   0x305 = 3 Components, Special Interleaving 
   0x400 = 4 Components, Single Frame 
   0x401 = 4 Components, Frame Sequential in Multiple 

Objects 
   0x402 = 4 Components, Frame Sequential in One Object 
   0x403 = 4 Components, Line Sequential 
   0x404 = 4 Components, Pixel Sequential 
   0x405 = 4 Components, Special Interleaving 
64 InterchangeColorSpace  int8u  1 = X,Y,Z CIE 
   2 = RGB SMPTE 
   3 = Y,U,V (K) (D65) 
   4 = RGB Device Dependent 
   5 = CMY (K) Device Dependent 
   6 = Lab (K) CIE 
   7 = YCbCr 
   8 = sRGB 
65 ColorSequence  int8u    
66 ICC_Profile  N    
70 ColorCalibrationMatrix  N    
80 LookupTable  N    
84 NumIndexEntries  int16u    
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85 ColorPalette  N    
86 IPTCBitsPerSample  int8u    
90 SampleStructure  int8u  0 = OrthogonalConstangSampling 
   1 = Orthogonal4-2-2Sampling 
   2 = CompressionDependent 
100 ScanningDirection  int8u  0 = L-R, Top-Bottom 
   1 = R-L, Top-Bottom 
   2 = L-R, Bottom-Top 
   3 = R-L, Bottom-Top 
   4 = Top-Bottom, L-R 
   5 = Bottom-Top, L-R 
   6 = Top-Bottom, R-L 
   7 = Bottom-Top, R-L 
102 IPTCImageRotation  int8u  0 = 0 
   1 = 90 
   2 = 180 
   3 = 270 
110 DataCompressionMethod  int32u    
120 QuantizationMethod  int8u  0 = Linear Reflectance/Transmittance 
   1 = Linear Density 
   2 = IPTC Ref B 
   3 = Linear Dot Percent 
   4 = AP Domestic Analogue 
   5 = Compression Method Specific 
   6 = Color Space Specific 
   7 = Gamma Compensated 
125 EndPoints  N    
130 ExcursionTolerance  int8u  0 = Not Allowed 
   1 = Allowed 
135 BitsPerComponent  int8u    
140 MaximumDensityRange  int16u    
145 GammaCompensatedValue  int16u    
    
    

IPTC PreObjectData Tags   
Tag ID Tag Name  Writable Values / Notes 

10 SizeMode  N  0 = Size Not Known 
   1 = Size Known 
20 MaxSubfileSize  N    
90 ObjectSizeAnnounced  N    
95 MaximumObjectSize  N    
    
    

IPTC ObjectData Tags   
Tag ID Tag Name  Writable Values / Notes 

10 SubFile  N    
    
    

IPTC PostObjectData Tags   
Tag ID Tag Name  Writable Values / Notes 

10 ConfirmedObjectSize  N    


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 
These GPS tags are part of the EXIF standard, and are stored in a separate IFD within the EXIF information. 

ExifTool is very flexible about the input format for lat/long coordinates, and will accept 3 floating point numbers (for degrees, 
minutes and seconds) separated by just about anything. Many other GPS tags have values which are fixed-length strings. 
For these, the indicated string lengths include a null terminator which is added automatically by ExifTool. 

When adding GPS information to an image, it is important to set all of the following tags: GPSLatitude, GPSLatitudeRef, 
GPSLongitude, GPSLongitudeRef, GPSAltitude and GPSAltitudeRef. 

    
    

Tag ID Tag Name  Writable Values / Notes 

0x0000  GPSVersionID  int8u[4]    
0x0001  GPSLatitudeRef  string[2]  'N' = North 
   'S' = South 
0x0002  GPSLatitude  rational32u[3]    
0x0003  GPSLongitudeRef  string[2]  'E' = East 
   'W' = West 
0x0004  GPSLongitude  rational32u[3]    
0x0005  GPSAltitudeRef  int8u  0 = Above Sea Level 
   1 = Below Sea Level 
0x0006  GPSAltitude  rational32u    
0x0007  GPSTimeStamp  rational32u[3]    
0x0008  GPSSatellites  string    
0x0009  GPSStatus  string[2]  'A' = Measurement In Progress 
   'V' = Measurement Interoperability 
0x000a  GPSMeasureMode  string[2]  2 = 2-Dimensional Measurement 
   3 = 3-Dimensional Measurement 
0x000b  GPSDOP  rational32u    
0x000c  GPSSpeedRef  string[2]  'K' = km/h 
   'M' = mph 
   'N' = knots 
0x000d  GPSSpeed  rational32u    
0x000e  GPSTrackRef  string[2]  'M' = Magnetic North 
   'T' = True North 
0x000f  GPSTrack  rational32u    
0x0010  GPSImgDirectionRef  string[2]  'M' = Magnetic North 
   'T' = True North 
0x0011  GPSImgDirection  rational32u    
0x0012  GPSMapDatum  string    
0x0013  GPSDestLatitudeRef  string[2]  'N' = North 
   'S' = South 
0x0014  GPSDestLatitude  rational32u[3]    
0x0015  GPSDestLongitudeRef  string[2]  'E' = East 
   'W' = West 
0x0016  GPSDestLongitude  rational32u[3]    
0x0017  GPSDestBearingRef  string[2]  'M' = Magnetic North 
   'T' = True North 
0x0018  GPSDestBearing  rational32u    
0x0019  GPSDestDistanceRef  string[2]  'K' = Kilometers 
   'M' = Miles 
   'N' = Nautical Miles 
0x001a  GPSDestDistance  rational32u    
0x001b  GPSProcessingMethod  undef    
0x001c  GPSAreaInformation  undef    
0x001d  GPSDateStamp  string[11]    
0x001e  GPSDifferential  int16u  0 = No Correction 
   1 = Differential Corrected 




