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For	
  decades,	
  geologists	
  have	
  been	
  capturing	
  volumes	
  of	
  photographs	
  of	
  important	
  geologic	
  features	
  
while	
  mapping	
  in	
  their	
  field	
  areas.	
  	
  Some	
  of	
  these	
  photos,	
  whether	
  captured	
  on	
  film	
  or	
  born	
  digital,	
  are	
  
used	
  in	
  geologic	
  map	
  publications,	
  but	
  most	
  are	
  relegated	
  to	
  file	
  cabinets	
  or	
  digital	
  storage	
  media,	
  never	
  
to	
  be	
  seen	
  again.	
  
	
  
In	
  an	
  effort	
  to	
  preserve	
  a	
  geologist’s	
  field	
  photos—in	
  context	
  with	
  a	
  geologic	
  map—I	
  geotagged	
  a	
  
sample	
  of	
  these	
  digital	
  photos	
  and	
  then	
  investigated	
  the	
  current	
  options	
  for	
  incorporating	
  them	
  into	
  an	
  
ESRI	
  ArcGIS	
  v10.3.1	
  file	
  geodatabase.	
  
There	
  are	
  three	
  primary	
  methods	
  of	
  including	
  geotagged	
  images	
  in	
  a	
  file	
  geodatabase	
  points	
  feature	
  
class:	
  	
  

1. Hyperlinks	
  to	
  images	
  stored	
  in	
  a	
  separate	
  folder,	
  or	
  URLs	
  to	
  images	
  on	
  a	
  web	
  server.	
  
2. Images	
  embedded	
  as	
  attributes	
  in	
  a	
  raster	
  type	
  field	
  in	
  a	
  points	
  feature	
  class.	
  
3. Images	
  embedded	
  in	
  a	
  points	
  feature	
  class	
  as	
  attachments	
  stored	
  in	
  a	
  binary	
  large	
  object	
  (BLOB)	
  

field.	
  
	
  
I	
  conducted	
  a	
  simple	
  trial	
  of	
  each	
  method	
  and	
  evaluated	
  the	
  ArcMap	
  user	
  experience	
  when	
  accessing	
  
the	
  photos	
  and	
  their	
  attributes	
  from	
  the	
  geodatabase;	
  I	
  then	
  listed	
  my	
  perceived	
  pros	
  and	
  cons	
  of	
  using	
  
each	
  method.	
  	
  The	
  most	
  powerful	
  and	
  flexible	
  method	
  of	
  the	
  three	
  is	
  the	
  third	
  option.	
  	
  It	
  allows	
  the	
  
attachment	
  of	
  any	
  number	
  of	
  digital	
  images	
  to	
  a	
  feature	
  class	
  point.	
  	
  In	
  addition,	
  these	
  attachments	
  can	
  
be	
  any	
  file	
  type;	
  e.g.,	
  image	
  formats	
  such	
  as	
  .jpg,	
  .tif,	
  .png;	
  other	
  file	
  types	
  such	
  as	
  PDFs,	
  text	
  documents,	
  
spreadsheets,	
  or	
  voice	
  recordings;	
  or	
  even	
  common	
  video	
  formats.	
  	
  Users	
  access	
  the	
  attachments	
  via	
  
the	
  ArcMap	
  HTML	
  Popup	
  tool.	
  	
  The	
  photo	
  attachments	
  are	
  opened	
  directly	
  in	
  a	
  formatted	
  popup	
  
window	
  within	
  ArcMap;	
  other	
  types	
  of	
  attachments	
  are	
  opened	
  in	
  software	
  compatible	
  with	
  the	
  various	
  
file	
  formats.	
  
	
  
This	
  system	
  can	
  easily	
  accommodate	
  sample	
  location	
  notes,	
  well	
  logs,	
  scans	
  of	
  field	
  notebook	
  pages,	
  
related	
  documents	
  that	
  may	
  include	
  URLs	
  to	
  web	
  pages,	
  or	
  even	
  audio	
  or	
  video	
  descriptions	
  of	
  field	
  
observations	
  of	
  surrounding	
  geology;	
  use	
  your	
  imagination!	
  
	
  
My	
  2016	
  Digital	
  Mapping	
  Techniques	
  presentation	
  is	
  a	
  summary	
  of	
  this	
  trial.	
  	
  Speaker	
  notes	
  are	
  included	
  
for	
  each	
  slide	
  of	
  the	
  presentation.	
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Presenter
Presentation Notes
So, you’re a field geologist doing great work ……….



Presenter
Presentation Notes
…. and taking lots of photos of your mapping area.  What to do with all of these photos?  You’ll only use a few of them in your publication, so what should be done with the rest of them?




What Should I Do With 
All These Field Photos? 
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Presentation Notes
We’ve been shoving them into file drawers for decades before the digital age.
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And then onto CD-ROMs or DVDs after that; nowadays we may even need to save an extra optical disc drive to read the contents later on!
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Presentation Notes
Or maybe all of your field photos are scattered across a multitude of computer hard drives; from local drives and backup drives, to network storage archives, and who knows if you can retrieve them or if you’ll even remember they exist!
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Presentation Notes
Or worse yet, maybe they get stored in a central storage repository, where they’ll never see the light of day again!



Let’s Try To Preserve Photos In 
Context With Geologic Mapping 

Presenter
Presentation Notes
Let’s try to preserve many of those field photos in context with our geologic mapping.



Geotagged Photos Can Be 
Included In A GIS database! 

Presenter
Presentation Notes
Geotagged photos can be included in a GIS geodatabase!

kentbrown
Sticky Note
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First, Geotag Your Photos 
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But first, you should geotag your photos so they preserve their spatial locations.



First, Geotag Your Photos 

This can be done many different ways; I’m 
not covering them here. 

Presenter
Presentation Notes
Photo geotagging can be done in a variety of ways.  Some newer cameras include built-in GPS locators, and will tag the photos automatically.  Otherwise, if you carry a GPS device in the field for other purposes, you can record a GPS way point every time you snap a photo, and use that position for geotagging.  You can also synchronize the clocks of your camera and GPS unit, and then record a GPS track log for the day while you are snapping photos.  Then you can use simple software to sync your photo locations with those of the GPS unit; based on the timestamps on both devices.  Then there is the old standby method of geotagging your photos by placing them on a georeferenced map or aerial imagery—like Google Earth—at the locations you took the pictures.  Any of these methods will work to embed the geospatial location information into your photos.



Next, Create Points 
From Geotagged Photos 
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Next, create points from your geotagged photos.



Next, Create Points 
From Geotagged Photos 

This is simple using Global Mapper, 
not so much with ArcGIS. 
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This task is very simple and easy using Global Mapper, from Blue Marble Geographics; not so much with ESRI ArcGIS.  The ArcGIS Toolbox “Geotagged Photos to Points” tool seems to provide a simple solution, but I have had problems with it completing the task without errors.  I typically export my photo points from Global Mapper as a shapefile.



Import Photo Points 
Into File Geodatabase 
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Now you can import your photo points into a file geodatabase point feature class.



Open ArcMap Project 
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Open an ArcMap project.



Dugway Proving Ground, 
NW Utah 
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For the curious, this is my sample project.  The Geologic Map of the Dugway Proving Ground, Tooele County, Utah.  Dugway Proving Ground is a US Army installation in northwest Utah.



Create New GDB Point Feature Class 
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Create a new geodatabase point feature class using the ArcCatalog window.  Right-click on your database, or database feature dataset, for a new feature class.



Load Photo Points Into Feature Class 
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Now, right-click on the new point feature class and load your photo points.



Add Photo Points To Map 
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Add the photo points feature class to the ArcMap table of contents.



Change Map Symbols 
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Here I’ve changed the photo points symbolization to a custom camera symbol with a long lens.  Notice these points have been rotated so the lens on the symbol indicates the photo direction.



Next, Choose The Storage And 
Display Method For Your Photos 
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There are three or more methods of storing photos in a geodatabase.  Think about the merits of each and choose one to suit your needs.



Next, Choose The Storage And 
Display Method For Your Photos 

• Hyperlinks to image files or URL 

Presenter
Presentation Notes
I chose to evaluate three methods: (1) hyperlinks to images stored in a separate folder, or a URL to images on a web server.



Next, Choose The Storage And 
Display Method For Your Photos 

• Hyperlinks to image files or URL 
• Images embedded in raster data field 

Presenter
Presentation Notes
(2) Images embedded in a raster field in the points feature class.




Next, Choose The Storage And 
Display Method For Your Photos 

• Hyperlinks to image files or URL 
• Images embedded in raster data field 
• Images embedded as feature class 

attachments (BLOB) 

Presenter
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(3) Images embedded as feature class attachments in a BLOB field.



Hyperlinks 

Presenter
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Here I created a text field called “Hyperlink” and added attributes for the path to each image.



Hyperlinks 

Presenter
Presentation Notes
Then I look at the layer display properties and check the option to support hyperlinks using my “Hyperlink” field.



Hyperlinks 
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Presentation Notes
Now you can select the Hyperlink Tool from the Data View toolbar.



Hyperlinks 

Presenter
Presentation Notes
Now click on one of your photo points.



Hyperlinks 

Presenter
Presentation Notes
The Hyperlink Tool works well for displaying your photos, but it ONLY works in the Data View; it is disabled in the Layout View!



Hyperlinks 

Presenter
Presentation Notes
Here are my pros and cons about using the Hyperlink Tool for displaying field photos.



Images Embedded In Raster Field 
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Presentation Notes
Now, let’s talk about the option for embedding images in a Raster type field in a geodatabase photo points feature class table.



Images Embedded In Raster Field 
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Presentation Notes
With the table open for the photo points feature class, I use the table tools to add a new field.



Images Embedded In Raster Field 
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I used the clever name of “Raster” for my field, and chose the Raster field type.



Images Embedded In Raster Field 
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Here you see the new Raster field.  Notice I have already loaded one image into one of the fields.



Images Embedded In Raster Field 
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Let’s do another.  When you click on one of the rows in the Raster field, you’ll see a small right arrow to click on; this will open an image thumbnail window that prompts you to right-click to add a photo image.



Images Embedded In Raster Field 

Presenter
Presentation Notes
Navigate to the location of your photos and choose the appropriate image for the row you have selected in the table.



Images Embedded In Raster Field 
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Presentation Notes
Now the field displays “<Raster>”, indicating there is an image loaded into this field.



Images Embedded In Raster Field 
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Presentation Notes
Now, when you click on the arrow it opens the image thumbnail and you can enlarge the image by clicking “View”.



Images Embedded In Raster Field 

Presenter
Presentation Notes
I like that the images are displayed in an ArcMap window and not in your Windows default image viewer.  However, I don’t like that there is sort of a disconnect between the image and the photo caption, or any other photo attributes.



Images Embedded In Raster Field 
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Embedding images into the Raster field offers one advantage over the other storage methods.  You can use the Identify Tool to access images, and it works in both the Data View and Layout View!



Images Embedded In Raster Field 
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Presentation Notes
With the Identify Tool, click on one of the photo points.



Images Embedded In Raster Field 

Presenter
Presentation Notes
The Identify Window pops-up to display the attributes of the selected point, and you can see there is an image loaded into the Raster field.  Clicking on it will display the photo in a small image preview window that you can resize if you like.



Images Embedded In Raster Field 

Presenter
Presentation Notes
Another option is from edit mode; you can select a point and open the Attributes Window where you can see a thumbnail of the loaded image.  As you can see, there is an option to view the image……. 



Images Embedded In Raster Field 

Presenter
Presentation Notes
……. and when you click it, you get a larger display window with the photo.



Images Embedded In Raster Field 

Presenter
Presentation Notes
Here are my pros and cons for this method.



Images Embedded In 
Feature Class Attachments (BLOB) 

Presenter
Presentation Notes
Embedding images as feature class attachments in a BLOB type field is the last of the methods I evaluated.



Images Embedded In 
Feature Class Attachments (BLOB) 

Presenter
Presentation Notes
I use the ArcCatalog Window and right-click on my photo points feature class.  I choose the option to “Create Attachments”, which enables a feature class point to contain many separate file attachments of nearly any sort.  The attachments could be images, PDFs, sound recordings, videos, or nearly anything you can imagine!



Images Embedded In 
Feature Class Attachments (BLOB) 

Presenter
Presentation Notes
By enabling feature class attachments, a separate table is created to hold and manage the attachments, and a relationship class is created to tie the photo points and the attachment table together.



Images Embedded In 
Feature Class Attachments (BLOB) 

Presenter
Presentation Notes
To make attachments, you start edit mode and select one of the photo points.  With the Attributes Window open, you can see there is an option for attachments, and it indicates how many attachments there are for the selected point.  In this case there are no attachments.  There is a “paper clip” icon you click on to open the Attachments Window.



Images Embedded In 
Feature Class Attachments (BLOB) 

Presenter
Presentation Notes
Now you can proceed to add as many attachments as you want.  Again, these attachments can be any file type; e.g., image formats such as .jpg, .tif, .png, or PDFs, text files, Word docs, spreadsheets, voice recordings or other sound files such as .mp3 or .wav files, common video file formats, etc.

Think about using sample location notes, well logs, scans of field notebook pages, screen shots of map unit descriptions, perhaps audio or video descriptions of field observations or of surrounding geology; use your imagination!



Images Embedded In 
Feature Class Attachments (BLOB) 

Presenter
Presentation Notes
Here, I choose the photo image for this point and add it.



Images Embedded In 
Feature Class Attachments (BLOB) 

Presenter
Presentation Notes
Now it shows there is one attachment.  There is a pull-down list that will show the attachments and you can click on each one to open it.   The Attachment Manager also lists all added attachments.



Images Embedded In 
Feature Class Attachments (BLOB) 
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Presentation Notes
Here, I open the photo points feature class layer properties and choose the HTML Popup tab.  Then I click the option to use the HTML Popup tool to show content.  I also opted for a formatted popup based on a style sheet called an XSL template.



Images Embedded In 
Feature Class Attachments (BLOB) 

Presenter
Presentation Notes
I borrowed an XSL template from another user and modified it to suit my needs.  Here you can see the inserted text from the XSL template file.



Images Embedded In 
Feature Class Attachments (BLOB) 

Presenter
Presentation Notes
Now I can click on the HTML Popup tool on the Data View toolbar.  I will use it to click on each of my photo points to display the images.



Images Embedded In 
Feature Class Attachments (BLOB) 

Presenter
Presentation Notes
The HTML Popup Tool works well for displaying your photos, but like the Hyperlink Tool, it ONLY works in the Data View; it is disabled in the Layout View!



Images Embedded In 
Feature Class Attachments (BLOB) 

Presenter
Presentation Notes
To me, this is the most elegant of the three photo storage options, and it offers the best “user experience” because it displays the photo, the caption, and a select set of photo attributes in an “easy access” window.



Images Embedded In 
Feature Class Attachments (BLOB) 

Presenter
Presentation Notes
I you click on the photo in the HTML Popup window, it will display the photo in a larger window.



Images Embedded In 
Feature Class Attachments (BLOB) 

Presenter
Presentation Notes
I really like this method.  And because it allows so many different types of files to be attached to the photo points, it is the most powerful and flexible of these three options!



Pros 
and 

Cons 

Presenter
Presentation Notes
Here is a summary of my pros and cons remarks.



Questions? 

Kent Brown 
Utah Geological Survey 

kentbrown@utah.gov 

Presenter
Presentation Notes
Thanks for the opportunity to share this evaluation with you.
Kent Brown
Utah Geological Survey
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