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Photo2GPS Instructions: 
 
Photo2GPS  is a program designed to read a text file of track points and the contents of a folder 
containing your digital photographs then create coordinates with links to the associated 
photographs.  The output is a file formatted for easy import into DNRGarmin software (from there 
it can be saved as a shape file) and a KML file formatted for use directly in Google Earth.  The 
figure below outlines the process. 

  
The program uses the photograph timestamps and the timestamps of the track points to 
interpolate the location where the image was taken, a technique similar to address matching on a 
street database.  The interpolated location is saved to a text file along with the photo pathname 
and other attributes.  The figure below illustrates the concept. 
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Photo2GPS is not a stand alone product like commercial products; instead it relies on other 
software to download the GPS data from the units and to transfer the photographs to the 
computer.  You will need the free software called DNRGarmin  from the Department of Natural 
Resources in Minnesota and have an understanding of the steps required to transfer photographs 
from your camera to your computer using Windows Explorer  (or My Computer ).  Some 
cameras and GPS units may require the installation of a Windows driver specific to their brand. 
 
The entire process can be summarized as follows: 
 

1. Collect the GPS track while out in the field 
2. Take photographs while the GPS is on 
3. Download the GPS track to the computer 
4. Download the photographs to the computer 
5. Run the photo2GPS program 
6. View the output in Google Earth or import into DNRGarmin for later processing. 

 
The detailed steps are described below. 

Essential preparations required before using the software 
 
Because of the reliance on time information, the Photo2GPS software requires several steps that 
cannot be automated nor overlooked.  The following three are essential before taking 
photographs and collecting GPS data.   
 

1.  The camera time has to be set  
2.  The GPS has to be set to record track points (tracks on) 
3.  Take a picture of the date/time stamp on the GPS (see inset) 

 
Taking a picture of the GPS time stamp is important 
because the cameras internal clock can drift over time.  The 
GPS time also drifts but self corrects to the atomic clocks on 
the satellites, as a result the GPS and camera can drift apart 
within days or weeks after the camera time is set.  To 
compensate for any differences between the two the time 
captured in the picture is compared to the image’s file date 
as stored on the computer.  The program provides an option 
to input the time as displayed in the picture, compares it to 
the file date, then applies the adjustment to the internal 
computations.   
 
The picture of the GPS unit should be taken during data collection or within a reasonable period 
of time before or after collecting data, if possible within a day or so of your field work.  If taken 
before data collection make sure the GPS unit has first made contact with the satellites, it needs 
to communicate with at least one satellite to update it’s internal clock.   
 
To help with focus for the picture, use the macro (flower) option on your camera or use the zoom 
lens from a distance that allows you to see the screen clearly.  Also make sure you capture the 
screen with both the date and the time.  In this sample image the GPS time is May 1, 2008 
14:58:50 UTC while the file date is May 1, 2008 10:58:52 local time, a 2 second difference after 
the program automatically adjusts for Greenwich Mean Time (UTC).   
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Collecting data 
 
While in the field check the camera time and set the GPS to record tracks.  Make sure the GPS 
has a clear view to the sky and is recording data, then start walking (hold the unit upright or strap 
it to the outside of your pack).  Take pictures as you go along; as long as you know the GPS unit 
is recording the track you can ignore it.  When finished, turn off the GPS unit.   

Transferring your photographs to your PC 
 
Prior to using the photo2GPS program you need to download the photographs to a folder using 
Windows Explorer or by clicking on My Computer.  How the photographs are transferred is 
important.  When you first connect the camera to the USB port an automatic download option 
may pop up; you don’t want to use this option because it can change the file times on the 
pictures.  Currently the Photo2GPS application does not reset these new times to what is actually 
stored within the EXIF information for the image (JPEG files include EXIF information, an 
imbedded database that includes details about the photograph, including the actual time as 
recorded from the camera).  Use windows explorer to avoid this problems, this treats the camera 
as if it was a hard drive. 

Transferring your GPS data to your PC 
 
Prior to using the photo2GPS program you need to transfer the 
GPS track from the GPS unit to your computers hard drive.  The 
preferred software application for downloading from the Garmin 
GPS unit is called DNRGarmin ; a freeware application created 
and distributed over the internet by the Minnesota Department of 
Natural Resources (MNDNR).  This is a great application for 
archiving and converting your GPS files, the photo2GPS 
application is designed around the output format it provides.   
 
Hardware requirements :  You will need a connection cable 
between your GPS unit and your computer.  Some GPS units like 
the GPSmap 76 have a serial connection cable.  More advanced units like the GPSmap 76cs 
allow connection with a USB cable.  The USB system has a faster transfer rate than serial cables, 
this can have a noticable difference when downloading a full day of track points. 

Downloading GPS Data with DNRGarmin  
 
The DNRGarmin program is a two way system; you can download from and upload to the GPS 
unit.  The instructions below demonstrate how to use the download option to collect tracks and 
waypoints from the GPS unit and then save them as a text file and GIS ready shape files on your 
computers hard drive.   
 
The following steps are an excerpt from the Geospatial Technology Program (GTP) GPS Course 
taught through the Cooperative Extension System at the University of Connecticut.  Because 
Garmin Map76 GPS units are used within the class these instructions provide examples using 
these devices.  Some steps may vary with your GPS units. 

1.  Connect the GPS Unit to the Computer and Start DNRGarmin 
 
First you need to connect the GPS to the computer and stop the unit’s data collection; you don’t 
want to receive additional track points as you download data.  Some units have an option to turn 
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off GPS reception entirely and others allow you to actually turn off the track.  To stop recording 
points the GPSmap 76 requires you put the unit into Simulator  mode (for this unit, see the 
instructions below). 
 

a) Make sure the GPS receiver is connected to the computer 
with its interface cable and turn the receiver on. 

b) On the GPS receiver, and on the satellite page, click the 
MENU button once.  This will open a screen with with an 
option to turn off the GPS unit, or, in the case of the MAP 
76 an option to run in Simulator mode.  Make sure the 
Turn off GPS Unit or Start Simulator  is highlighted and 
press the ENTER button.  

c) On the computer open DNRGarmin.  Double click the DNRGarmin icon on the 
desktop, or use START>>Program Files>>DNRGarmin .  The software will open 
and automatically find and connect to the GPS unit if it is turned on.  [If you get a 
pop-up that says “GPS on com port failed to initialize,” check to make sure the unit is 
on and connected, then select Edit>>Open Port  from the menu.] 
 

      

  

 

2.  Set the Projection Information   
 
The first time you run the DNRGarmin software after it is installed it may prompt you for the 
projection you want to use, asking if you want to default to a UTM Zone in Minnesota (the 
program was after all designed for them).  If it does, select NO Projection.  With no projection the 
data will default as decimal degrees (WGS84).  This projection can be changed at any time.  If 
you want a different projection use the following steps, otherwise skip to Step 3.   
 
Setting the projection is only required the first time you use DNRGarmin after it is installed, later 
runs will keep your prior setting.  One technique for Connecticut State Plane Feet is described 
below. 
 

a) Setting the projection to NAD83 CT State Plane Feet  will help make sure any GIS 
output you create will properly overlay with other Connecticut data (i.e. DOQ 
imagery) inside AccuGlobe.  To do this, select File>>Set Projection…  from the main 
menu.   
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b) You should then see a DNR Garmin Properties window similar to the next graphic.  
Make sure the Projection  tab is selected and then check the EPSG radio button 
(circle).  The EPSG provides clearer choices for selecting the projections than the 
other choices do.  Then from the droplist for Datums: choose NAD83.  Scroll down 
the list under Projections:  and choose Connecticut (ftUS) .  It is important to choose 
Feet (Connecticut chose to use English measurements for their GIS data). 

 
c) Click OK after you have made you selection to close the DNR Garmin Properties 

window.  
 

             
 
A note about projections:  ArcView 3.x cannot overlay multiple vector layers if they have different 
projections.  ArcGIS (ArcView 8.x and above) and AccuGlobe 2007 on the other hand can read a 
shapes projection file (if one exists) and align the layers on the fly.  If the file is in decimal degrees 
(unprotected) ArcGIS will assume a geographic projection and align your GPS points 
appropriately.   

3.  Download Tracks from the Garmin GPS Receiver 
 

Note:  Choosing EPSG 
versus ESRI or ArcMap 
provides a selection list 
that is easier to read, the 
resulting projections are 
the same. 

Important :  To properly create a 
PRJ (projection) file for on the fly 
projections within ArcGIS, click the 
Load PRJ button and navigate to the 
projection you have selected.  This 
will fill the definition screen with your 
choice and apply it to shape files 
created by DNRGarmin. 

Note:  Clicking NONE will set the 
defaults to a projection of WGS84 
Lat/Long.  This is a simple option 
and works fine for use with ArcMap. 
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a) Select Track >> Download  from the main menu (see image below).  This will tell the 
GPS unit to download all of its track points into the DNRGarmin application (the data 
will be in the application only - not yet stored on the hard drive).  This download can 
take several minutes over a serial port; it may only take seconds with a USB port.  

 

b) The output might look something like the following graphic.  Verify the y_proj  and 
x_proj  columns have been calculated properly.  They should have large numbers in 
them; if they are the same as the lat long columns then you may need to set the 
projection (see projection section).  Also take a look at the ident  column and the time  
column and notice how the date and time is only correct for the Active Log.  When 
saving tracks on the GPS the date and time are not retained, that is why we 
recommend keeping the Active Log on the GPS - the date and time feature is 
required for the photo2GPS program. 

 
 

4.  Save your Track from the GPS Data 
 
DNRGarmin allows you to save your output in a GIS shapefile format which can be used in 
ArcGIS, AccuGlobe and many other applications that can read shapefiles. In the following section 
you will save your track as both a line and a track point shapefile. You will also save your track as 
a point text file. This file will be used in a later exercise to join digital photographs to your point 
locations based on the timestamp from your GPS and your digital camera.  

 
The last required step will be to save the track data to a text file.  You will use in a later 
exercise to link your digital photographs to GPS locations. Click  File>>Save to>> File... 
from the main menu.  Navigate to the folder where you want to store your GPS track 
data.  In this sample the output is the C:\GPSCourse\Garmin_Map76\Textfiles  folder. 
Change the Save as type:  option to Text File (Comma delimited)(*.txt)  and type 
campus_trk_pts.txt  as the file name. Click Save. A window will appear stating that the 
file was written successfully. Click OK to close the window. 
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TIP:  A recommended file naming option is to add “_trk”  (i.e. myfileGPS_trk.txt) to the filename 
for track files and “_wpts” for waypoints; this will help you distinguish between track and 
waypoint files when you use them in later applications. 
 
  

Using the Photo2GPS Program  

Running the Photo2GPS Application and Reading Data 
 
After you have saved your photographs to the hard drive and transferred the GPS track to a text 
format using DNRGarmin, start photo2GPS.  Double click on the Photo2GPS_GTP.exe file.  This 
is a stand alone program and does not require any installation.  It should work on most Windows 
systems.   
 
The application will open in a new window.  Within the software there are several required steps 
to match the photographs.  First you will scan the folder that contains your field photos, creating a 
database of their dates and times, select the GPS track file recorded while taking the pictures, 
then determine a correction value to adjust for any time differences between your camera and the 
true time value collected by the GPS unit.  The final step automatically interpolates where each 
photograph was taken along the track and saves the output to a folder and filename you select. 
 
When you start (run) the program you should see this form: 



Photo2GPSInstructions.doc 8 of 11 DRAFT Version 1.0.1    7/11/2008 

 
 
Step 1:  The first step is to select the directory containing your photographs.  This part of the 
routine scans the files and stores the photographs date and time information in a database. 
 

a) Click on the Set photo directory  button. 

b) Navigate to the folder containing your photographs and click the Select button. 

c) After the dialog shows the folder has been scanned, click the Close  button. 

Step 2:  The second step prompts you to select an output folder; the final files created by the 
program are stored here.   Note: The program should remember your selection from previous 
runs, Step 2 is optional if you want to keep the same output location. 

a)   Click the Set Output Folder  (or Change Output Folder )  

b)   Navigate to the folder you want to store your files in.  There is an option for creating 
a new folder if necessary (you will have to use Windows Explorer to delete it).  

c)   Click the Select  button. 
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Step 3:  This is the main part of the program.  You will use this section to tell the program where 
your track data is located, to calculate the time difference between your GPS and camera, and to 
actually map the photo locations.  The program will output two files:  A file you can later use to 
create a GIS shapefile with pathnames to your photos (necessary to hyperlink to the photos in a 
GIS) and a KML file you can use directly with Google Earth software.   

 

a) Click on the Select GPS file … button.  The Import data from GPS TRACK file  
window will open. 

b) Click the Browse … button and navigate to the folder containing your GPS Track file 
(previously saved using DNRGarmin).  If the correct format the track should display in 
the right hand “map” box. 

c) Click the Set time adjust … button to open a form designed to help you set the time 
correction between your camera and GPS unit.  NOTE:  If you already know the 
correct time adjustment value you can skip this step and simply type the value in the 
Photo Time adjustment box on the Import form. 
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d) With the Adjust Time  form open, navigate to the folder that contains your 
photographs. 

 

 

e) Click on the photograph of the GPS unit.  This is the one you took earlier of the time 
stamp on the GPS.  The image should fill the image box and the photographs file 
date and time should show in the Photo File Time  box. 

f) Enter the time you see on the GPS unit into the Enter GPS time visible in picture  
box and set whether or not the camera or GPS unit is on Local or UTC (GMT) time.  
Note:  The format is military time (24 hour clock). 

g) Click the Calc Time Diff button, then the Close  button. 

h) This should return you to the Import Data form.  At this point check the output 
filenames to see if they are what you want then click the Map Photos  button. 
 

At this point two files are created.  A KML file for use in Google Earth and a text file 
prepared for use in DNRGarmin (for later conversion to shape format).  The photo points 
should draw on the display and the output folder should be listed at the bottom of the 
form. 

 

i) Click the Close  button to close the above window and then click the Close  button on 
the Photo2GPS application.  The process is complete.  Go to your output folder to 
view the KML file directly (if Google Earth is installed), or use the optional steps 
below to create an ArcView shape file from your DNR ready text file. 
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Optional steps: 

Converting the Output from Photo2GPS to a GIS Shapefile  
 
The following is a sample demonstrating how to use DNRGarmin to convert the text file formatted 
file, in this case named hmeadows_trk_pts_dnr.txt , into a shapefile for use in a GIS.  For the 
KML output no further steps are required.  If you have Google Earth installed on your machine, 
simply double click on the KML file stored in your output folder. 
 

a) Double click on the DNRGarmin shortcut to open the program.   

b) Click File>>Load from…>>File  and navigate to 
C:\GPSCourse\Photo2GPS\output  and double click on campus_trk_pts_dnr.txt   

c) Accept all the fields in the Identify Fields  window that open and click OK.  This will 
load the data file created by Photo2GPS  into DNRGarmin. 

d) Click File>>Save To…>>File  and navigate to 
C:\GPSCourse\Garmin_Map76\Shapes  and save the data as an ArcView 
(projected) shapefile named campus_pics  

 

 

e) You may get an error that looks like this.  

 

     

  This is a bug in DNRGarmin, Click OK and ignore it. 

 


