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Summary

Geocoding images is accomplished using the RoboGEO application. RoboGEO is given a folder of image
files and a tracklog taken at the same time (acquired in SOP 6 and finalized in SOP 15). RoboGEOQ then
embeds the associated latitude, longitude, and altitude in the EXIF metadata section of each image file. The
RoboGEO application documentation is available at http://www.RoboGEO.com.

Georeferencing may be done under two different circumstances: 1) as a field check of data collection after
each flight; or 2) in the SEAN office after all aerial surveying is complete in order to create the formal SO_C
deliverable.

Detailed Steps

Before starting RoboGEO, one must first have successfully completed the image download and renaming as
well as the tracklog download specified in SOP 6. If SOP 7 is being executed for post-flight quality
assessment in the field, the tracklog input may be a non-validated file downloaded from the GPS. If,
however, this is for producing a valid accepted SO_C Geocoded Photos deliverable then the tracklog file
must be a fully-validated and formally accepted SO_E product.

When done for daily field quality assessment, the computer is self-contained and typically not connected to
the NPS network. For this the “photo folder”, referenced below, will be “C:\Sea_otter\yyyy\photos\” where
yyyy is the year of survey effort. The “tracklog folder” will be “C:\Sea_otter\yyyy\tracks\”. These must have
been previously populated with images and tracklogs during SOP 6.

When this SOP is, instead, performed for final preparation of the formal SO_C deliverable in the office, the
photo folder is on the NPS network at “\\sean.glba.nps.gov\Data\SEAN_Data\Work_Zone\SO\SO_C\yyyy\”.
The tracklog folder is “\\sean.glba.nps.gov\Data\SEAN_Data\Work_Zone\SO\SO_E\yyyy\”. Be certain the
SO_E has been formally accepted before using it.

1. Set RoboGEOQ Preferences
1. Before using RoboGEO certain operational parameters must be set.
2. Each subsequent time RoboGEO is used, confirm that the parameters are still correct.
3. After updating a preference setting, be certain to click on the ‘save value’ button to confirm the
change.


http://www.robogeo.com/
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4, Set Edit Original Images to True (Figure SOP7.1). This allows the program to make changes to
the original images files.
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Figure SOP7.1. Setting EditOriginallmages parameter to TRUE in RoboGEO.

5. Set Altitude is Feet to False (Figure SOP7.2). This causes the recorded altitude to display in
meters. Meter is the required unit for the GPX output. One can still choose to have the GPS
unit display altitude in feet on the screen.
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Figure SOP7.2. Setting AltitudelsFeet parameter to FALSE in RoboGEO.

6. Set Camera Offset to O (Figure SOP7.3). The only time this should be changed is when the
camera had not been properly synchronized with the GPS.
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Figure SOP7.3. Setting CameraOffset parameter to zero in RoboGEO.

7. Set UTC Time Bias to 480 for Alaska Daylight Time (ADT) (Figure SOP7.4). If, for some
reason, RoboGEO is used to georeference images taken outside of ADT consult the RoboGEO
documentation for an appropriate value.
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Figure SOP7.4. Setting UtcTimeBias parameter to 480 in RoboGEO.

8. All other settings may be left at the default.

2. Ensure the timestamps on the photo files are in sync with the tracklog file.

1. Under the *step #2” heading within the left tool panel of RoboGEO (Figure SOP7.5), click on
‘Select an Entire Folder’.

2. Browse to the directory containing all of the images for that aerial survey. RoboGEO will load
each of the images into the grid and show the paths for each image as well as the EXIF time the
photo was taken, based on camera time.

3. Make sure the “‘Image’ column is sorted ascending and select the first image (this should be
image 0001). A preview image should be displayed of your GPS screen showing the time (SOP
4 calls for the first image of an aerial survey to be this photo).

4. Double click on the image preview and confirm that the time shown on the GPS screen in the
photo matches the EXIF time for the first photo as shown in RoboGEO.
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Figure SOP7.5. Select folder containing images readyggeoreferenced in Step #2 in RoboGEO.

3. Confirm all images have geocoding coordinates available from the tracklog.
1. Under the “Step #3” heading click on ‘From a tracklog file’ and browse to the GPX file for the
aerial survey in the tracklog folder (created in SOP 6).
2. Press the *‘Open’ button (Figure SOP 7.6).
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Figure SOP7.6. Opening tracklog in RoboGEO.

3. RoboGEO then matches all the image timestamps with the tracklog and locates the proper

latitude, longitude, and altitude values (Figure SOP7.7) for each image file.
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Image Preview: Photos I Tracklog I (]
Image I EXIF Time i Latitude l Longitude l Altitude i Direction Title =
K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2017 9/10/2016 12:48:47 PM 58.47452173009 -135.034915468007 740.0477 -
K:\Coastal Data\SeaOtter\Data\AerialSurveys 2017 9/10/2016 12:48:48 PM 58.47474158741 -135.03434122391  740.0477
K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2017 9/10/2016 12:48:40 PM 58.47495817579 -135.033758346364 738.4700
K:\Coastal Data\SeaOtter\Data\AerialSurveys 2017 9/10/2016 12:48:50 PM 58.47516814246 -135.033165075257 736.8038
K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2017 9/10/2016 12:48:51 PM 58.47536072723 -135.032560320944 720.0085
iz Selectan entre folder K:\Coastal Data\SeaOtter\Data\AerialSurveys 2017 9/10/2016 12:48:52 PM 58.47556016407 -135.031938635185 725.855
L] seedficimage(s) K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2017 9/10/2016 12:48:53 PM 58.47573702223 -135.93130104582 722.7007
O ooty i rviolEdy =aved K:\Coastal Data\SeaOtter\Data\AerialSurveys 2017 9/10/2016 12:48:54 PM 58.47590055316 -135.030656874552 722.7007
Propect e K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2017 9/10/2016 12:57:01 PM 58.50230488926 -135.066535191983 688.008
[ OpenProject K:\Coastal_Data\SeaOtter\Data\AerialSurveys 2017 9/10/2016 12:57:02 PM 58.50201101873 -135.966167729348 688.008
K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2017 9/10/2016 1:36:28 PM  58.59712156467 -135.079064544663 008.783
Step #3 % K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2017 9/10/2016 1:36:20 PM  58.50742783041 -135.070522028938 911.9365
K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2015 9/10/2016 1:36:30 PM  58.59773126430 -135.079980351403 015.0008
xmgizj;gj::fgﬁ;:s K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2017 9/10/2016 1:36:31 PM  58.59803142026 -135.98043042824 018.2443
3':‘3215 T;:r‘r";f::;‘hatb‘r K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2015 9/10/2016 1:36:32 PM  58.50832855872 -135.080809504724 021.300
e of the methods K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2017 9/10/2016 1:38:07 PM  58.58120759949 -136.002510320395 738.4700
. K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2015 9/10/2016 1:38:07 PM  58.58120759940 -136.002510320395 738.4709
::: :Ezd::ﬁ‘e K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2017 9/10/2016 1:38:08 PM  58.58093812130 -136.002060847691 740.0477
%8 From waypoinls K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2017 9/10/2016 1:38:00 PM  58.58065095730 -136.003362173215 746.3554
) From a waypoint fe K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2017 9/10/2016 1:38:10 PM  58.58034644275 -136.003701975569 749.5003
= From a NMEA file K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2017 9/10/2016 1:38:11 PM  58.58002658933 -136.003970867023 752.6632
R From Google Earth K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2017 9/10/2016 1:38:12 PM  58.57969458214 -136.004163147882 754.2399
@ From placenames K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2017 9/10/2016 1:38:13 PM  58.57935503125 -136.00427496247 757.3942
= :°m s K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2017 9/10/2016 1:38:14 PM  58.57901145704 -136.004300862551 760.5477
# maﬂr:'é?r?:;gw e K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2017 9/10/2016 1:38:15 PM  58.57867039740 -136.004239087924 760.5477
T - K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2017 9/10/2016 1:38:16 PM  58.57833679765 -136.004086956382 762.1252
save the Project. K:\Coastal_Data\SeaOtter\Data\AerialSurveys_2017 9/10/2016 1:38:17 PM  58.57801635749 -136.003844887018 762.1252
Save Project 9/10/2016 1:38:18 PM 763.7024 -

K:\Coastal_Data\SeaOtter\Data\AerialSurveys_20137
|

58.57771469280 -136.003516567871
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Save Project

>
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FPhotos ] Tracklog 1

Image I EXIF Time J Latitude ] Longitude Altitude Direction Title |+
Z:\SEAN_Data\Work_Zone\S0\S0_C\2018\20180719_R\S0_C_20181 7/19/2017 2:55:17 PM 58.6708195321262  -136.36302142404  214.5112
Z:\SEAN_Data\Work_Zone\S0\S0_C\2018\20180719_R\S0_C_20181 7/19/2017 12:39:01 PM 58.3973571751267  -135.002013277960 212.5886
Z:\SEAN_Data\Work_Zone\SO\SO_C\2018\20180719_R\SO_C_2018! 7/19/2017 12:39:02 PM 58.3974740188569  -135.903735626489 212.108
Z:\SEAN_Data\Work_Zone\SO\SO_C\2018\20180719_R\SO_C_20181 7/19/2017 12:39:03 PM 58.3975775354204  -135.904558394621 212.5886
Z:\SEAN_Data\Work_Zone\S0\S0_C\2018\20180719_R\S0_C_20181 7/19/2017 12:39:04 PM 58.3976719994008  -135.905379652977 212.5886
Z:\SEAN_Data\Work_Zone\S0\S0_C\2018\20180719_R\S0_C_2018 7/19/2017 12:39:05 PM 58.3977620210499  -135.006100822202 213.0693
Z:\SEAN_Data\Work_Zone\SO\SO_C\2018\20180719_R\SO_C_2018! 7/19/2017 12:39:06 PM 58.3978487738002  -135.907017058272 212.108
Z:\SEAN_Data\Work_Zone\SO\SO_C\2018\20180719_R\SO_C_20181 7/19/2017 12:39:07 PM 58.3979323413223  -135.907829431817 212.5886
Z:\SEAN_Data\Work_Zone\S0\S0_C\2018\20180719_R\S0_C_20181 7/19/2017 12:39:08 PM 58.3080150707066 -135.008638369292 211.1467
Z:\SEAN_Data\Work_Zone\S0\S0_C\2018\20180719_R\S0_C_2018 7/19/2017 12:39:09 PM 58.3980080515972  -135.009447139638 211.6274
Z:\SEAN_Data\Work_Zone\SO\SO_C\2018\20180719_R\SO_C_2018! 7/19/2017 12:39:10 PM 58.3981762547046  -135.91025733389  212.108
Z:\SEAN_Data\Work_Zone\SO\SO_C\2018\20180719_R\SO_C_20181 7/19/2017 12:39:11 PM 58.3982455730803  -135.911071971574 212.108
Z:\SEAN_Data\Work_Zone\S0\S0_C\2018\20180719_R\S0_C_20181 7/19/2017 12:39:12 PM 58.3083036596328 -135.911800066818 212.5886
Z:\SEAN_Data\Work_Zone\S0\S0_C\2018\20180719_R\S0_C_20181 7/19/2017 12:39:13 PM 58.3983502630144  -135.012713063881 212.5886
Z:\SEAN_Data\Work_Zone\SO\SO_C\2018\20180719_R\SO_C_2018! 7/19/2017 12:39:14 PM 58.3983833715432  -135.913536586385 212.5886
Z:\SEAN_Data\Work_Zone\SO\SO_C\2018\20180719_R\SO_C_20181 7/19/2017 12:39:15 PM 58.3984012248857  -135.914359772578 211.6274
Z:\SEAN_Data\Work_Zone\S0\S0_C\2018\20180719_R\S0_C_20181 7/19/2017 12:39:16 PM 58.3084033204615 -135.915181190080 211.6274
Z:\SEAN_Data\Work_Zone\S0\S0_C\2018\20180719_R\S0_C_2018 7/19/2017 12:39:17 PM 58.3083807417578  -135.015008351337 211.6274
Z:\SEAN_Data\Work_Zone\SO\SO_C\2018\20180719_R\SO_C_2018! 7/19/2017 12:39:18 PM 58.3983570244095 -135.916806059127 211.6274
Z:\SEAN_Data\Work_Zone\SO\SO_C\2018\20180719_R\SO_C_20181 7/19/2017 12:39:19 PM 58.3983243070406 -135.917613767426 211.6274
Z:\SEAN_Data\Work_Zone\S0\S0_C\2018\20180719_R\S0_C_20181 7/19/2017 12:39:20 PM 58.3982015806922  -135.918421475217 211.6274
Z:\SEAN_Data\Work_Zone\S0\S0_C\2018\20180719_R\S0_C_20181 7/19/2017 12:39:21 PM 58.3982480876148  -135.019224064455 211.6274
Z:\SEAN_Data\Work_Zone\SO\SO_C\2018\20180719_R\SO_C_2018! 7/19/2017 12:39:22 PM 58.3982036635 -135.920027689825 212.108
Z:\SEAN_Data\Work_Zone\SO\SO_C\2018\20180719_R\SO_C_20181 7/19/2017 12:39:23 PM 58.3981592394412  -135.920829344541 213.0693
Z:\SEAN_Data\Work_Zone\S0\S0_C\2018\20180719_R\S0_C_20181 7/19/2017 12:39:24 PM 58.3981162402779  -135.92163015157  213.0693
Z:\SEAN_Data\Work_Zone\S0\S0_C\2018\20180719_R\S0_C_20181 7/19/2017 12:39:25 PM 58.3980739954607  -135.022428779806 214.0306

]

Figure SOP7.7. Confirmation by RoboGEO that spatial coordinates were located for each file.

4. Do a final audit of the draft georeferencing.

1. Be sure the latest version of the Garmin BaseCamp application has been installed on the

workstation.
2. Export a new GPX file that reflects the proposed file geocoding.
With the proposed geocoding still on the RoboGEO screen, click on the ‘Export to GPX’

1.

5. Examine this track and the waypoints carefully to make sure the georeferencing process

link.

Name the new GPX file *SO_E_yyyymmdd_t GEOREF.GPX’ so as not to overwrite the
original GPX file in the tracklog folder.
3. Start BaseCamp (do NOT close RoboGEO) and open the SO_E_yyyymmdd_t GEOREF.GPX

file.
4. BaseCamp displays tracks with a waypoint every place a photo was taken (Figure SOP7.8).

appears to have worked properly.
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Figure SOP7.8. BaseCamp display of draft geocoding.

5. If this process was done for field quality assurance testing, it is complete.
6. If this process was done to create a final SO_C deliverable in the office, then update the image files’
embedded metadata with the geospatial data generated by RoboGEO.
1. When certain the georeferencing is of the best possible quality, return to RoboGEO and click
on the “Write the Location Data to the EXIF Headers’ link under ‘Step #3’.
2. RoboGEO then permanently writes the location data to the image files.
Once completed, close RoboGEO.
4. The process for validating, accepting, and disseminating SO_C is given in SOP 13.
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	SEAN Sea otter monitoring SOP 7:  Post-processing - geocoding digital images
	Summary
	Detailed Steps
	1. Set RoboGEO Preferences
	1. Before using RoboGEO certain operational parameters must be set.
	2. Each subsequent time RoboGEO is used, confirm that the parameters are still correct.
	3. After updating a preference setting, be certain to click on the ‘save value’ button to confirm the change.
	4. Set Edit Original Images to True (Figure SOP7.1). This allows the program to make changes to the original images files.
	5. Set Altitude is Feet to False (Figure SOP7.2). This causes the recorded altitude to display in meters. Meter is the required unit for the GPX output. One can still choose to have the GPS unit display altitude in feet on the screen.
	6. Set Camera Offset to 0 (Figure SOP7.3). The only time this should be changed is when the camera had not been properly synchronized with the GPS.
	7. Set UTC Time Bias to 480 for Alaska Daylight Time (ADT) (Figure SOP7.4). If, for some reason, RoboGEO is used to georeference images taken outside of ADT consult the RoboGEO documentation for an appropriate value.
	8. All other settings may be left at the default.

	2. Ensure the timestamps on the photo files are in sync with the tracklog file.
	1. Under the ‘step #2’ heading within the left tool panel of RoboGEO (Figure SOP7.5), click on ‘Select an Entire Folder’.
	2. Browse to the directory containing all of the images for that aerial survey. RoboGEO will load each of the images into the grid and show the paths for each image as well as the EXIF time the photo was taken, based on camera time.
	3. Make sure the ‘Image’ column is sorted ascending and select the first image (this should be image 0001). A preview image should be displayed of your GPS screen showing the time (SOP 4 calls for the first image of an aerial survey to be this photo).
	4. Double click on the image preview and confirm that the time shown on the GPS screen in the photo matches the EXIF time for the first photo as shown in RoboGEO.

	3. Confirm all images have geocoding coordinates available from the tracklog.
	1. Under the “Step #3” heading click on ‘From a tracklog file’ and browse to the GPX file for the aerial survey in the tracklog folder (created in SOP 6).
	2. Press the ‘Open’ button (Figure SOP 7.6).
	3. RoboGEO then matches all the image timestamps with the tracklog and locates the proper latitude, longitude, and altitude values (Figure SOP7.7) for each image file.

	4. Do a final audit of the draft georeferencing.
	1. Be sure the latest version of the Garmin BaseCamp application has been installed on the workstation.
	2. Export a new GPX file that reflects the proposed file geocoding.
	3. Start BaseCamp (do NOT close RoboGEO) and open the SO_E_yyyymmdd_t_GEOREF.GPX file.
	4. BaseCamp displays tracks with a waypoint every place a photo was taken (Figure SOP7.8).
	5. Examine this track and the waypoints carefully to make sure the georeferencing process appears to have worked properly.

	5. If this process was done for field quality assurance testing, it is complete.
	6. If this process was done to create a final SO_C deliverable in the office, then update the image files’ embedded metadata with the geospatial data generated by RoboGEO.
	1. When certain the georeferencing is of the best possible quality, return to RoboGEO and click on the ‘Write the Location Data to the EXIF Headers’ link under ‘Step #3’.
	2. RoboGEO then permanently writes the location data to the image files.
	3. Once completed, close RoboGEO.
	4. The process for validating, accepting, and disseminating SO_C is given in SOP 13.




