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First, a summary of the camera trap data retrieval, relabeling, identifying and counting, and then storing the image file is given.  Following the summary, each step is detailed.  Also described is a program that relabels jpg files that have been incorrectly dated. 

Summary

I. Set up a file structure to hold the images.

II. Visit a camera trap, remove the memory card, and store the images in a temporary folder.

III. Relabel all the files in the temporary folder simultaneously with the date and time the image was recorded.

IV. For each image file, identify the species, count the number-of-individuals of each species recorded, and store the file in the proper location/species/number-of-individuals folder.

V. Return to step II above until all camera traps have been visited and images processed.

Details

Before getting started create a folder such as All Camera Trap Data that will contain all the programs, the How_to text files, PowerPoint presentation, published paper by Harris et al. (2010), and three folders: AllLocations, SpecialCases, and Unsorted.  Go to http://www.smallcats.org/CTA-executables.html , download and save all the files in folder All Camera Trap Data.  

Folder AllLocations (or whatever name you want to use so long as it is one word without embedded blanks) will contain all the camera trap data.  Folder SpecialFiles (again whatever name you want to use so long as it is one word without embedded blanks) will contain all jpg files whose date and time are not correct.  Folder Unsorted (or whatever name you chose) will contain all unsorted jpg files organized by location and date.

I. Set up a file structure to hold the images.

Before starting, the following file structure is needed (Fig. 1). Each image will ultimately be stored in a Site/Location/Species/# folder.  Note that location folders can be copied, pasted, and relabeled.  Folders can also be created when needed.  

(1) Site refers to the general area where the camera traps are running.  Site is the top-level main directory where all files are stored.  This might be Grand Canyon, Sevilleta NWR, or All Camera Trap Data.  This folder contains all the programs, the How_to text files, and all other files necessary for camera trap data analysis.

(2) Location is a place where a camera trap is set.  Locations might be Loc01, Loc02, or have names like South Wash or Arroyo Seco.  Make sure no two locations have the name.  Location names are limited to 25 characters.

(3) Species are folders of species names in each location folder.  These might be Bighorn sheep, White-tailed deer, and Puma.  Species names are limited to 25 characters.

(4) # are folders in each species folder labeled with the number-of-individuals in the image: 01, 02, …, 99.  Note that an species folder labeled Unknown has a number-of-individuals folder.  All jpg files reside in number-of-individuals folders.  Not all 01-99 are necessary.  It does not matter if some are empty.  It’s likely that for most species there will be only a single folder: 01.

(5) Each location folder can contain a folder “Unknown” with the number-of-individuals folder “99” where all unidentified images are stored.  

Figure 1. Shows an example of a directory structure for a site named AllLocations.  This folder can have any name so long as it is one word with no embedded blanks.
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Fig. 1. An example of the camera trap data structure.

II. Visit a camera trap, remove the memory card, and store the images in a temporary folder here called Unsorted.

Storing all the images from a memory card in a temporary location folder here called Unsorted and then relabeling them in step III prevents subsequent loss of image files.  Image file counting resets to zero when images are moved from the memory card.  Subsequent file moves can over-write existing files.  Relabeling the image files with their date and time makes the image files unique and prevents files from being over-written.

IIIa. Digital images.  Relabel all the files in the temporary folder simultaneously with the date and time the image was recorded.

The freeware program ReNamer is used to simultaneously relabel all images in the temporary location folder.  ReNamer is downloaded from:

http://www.snapfiles.com/downloads/denrenamer/dldenrenamer.html 

Put a short-cut on your desktop.

Using ReNamer (or read How_to_use_Renamer.txt).

To begin, make a copy of a file to use a test case.  Perform the following steps on the test file.  When the file is properly relabeled, save the steps in ReNamer.  These steps can then be automatically applied subsequently without the need to reenter them.  The following steps appear in ReNamer (Fig. 2).

(1) Open ReNamer by double clicking on the icon.

(2) Click on Settings then Meta Tags.

(3) Remove the punctuation in the date so that a single blank space separates each file.  The date and time should look like: yyyy mm dd hr mn sc, then click on the save button.

(4) Drop and drag a file, group of files, or a folder into the lower frame of ReNamer.  The files are listed.

(5) Click “+ Add” to add the first rule.  Select “Delete”, then in the Until box click on the button  “Till the end”.  The button “Skip extension” has already been selected.  This rule deletes the name of each jpg file, but gives an error that there are multiple files with the same blank name.  Ignore the error.  Click on “+ Add Rule” to add the rule.

(6) Click “+Add” to add the second rule.  Select “Insert”, then click the yellow lightening bolt Insert Meta Tag, and select from the drop-down list “EXIF_Date”.  Then click the green check Insert.  Click “+Add Rule”.  

(7) Click on Preview on the upper right of the ReNamer box and the new names should appear.  If the file label does not appear as yyyy mm dd hr mn sc.jpg then chances are the camera trap does not keep track of seconds so that two files have the same name but were taken in different seconds.  Add five seconds to the time..  To the right of Preview click on the green Rename right arrow and the files are relabeled and saved.  

(8) From the top menu list select “Presets”, save as, and then give your rules a name like “MyRules” or “BushnellTropyCam”.  You can then use the rules again without re-entering them simply by loading from Presets.

IIIb. Film images.  Relabel all the files in the temporary folder by hand with the date and time the image was recorded.

Unfortunately for film images this step must be done by hand since the year and month are inferred and the day and time are imprinted on the image.  Subsequent steps are the same.

IV. For each image file, identify the species, count the number-of-individuals of each species recorded, and store the file in the proper location/species/number-of-individuals folder.

Open each relabeled image file in the temporary folder, identify the species recorded, count the number-of-individuals, and move the file to the proper location/species/number-of-individuals folder.  In the event that two or more species are recorded, store a copy for each species in the proper species/number-of-individuals folder.

VI. Return to step II above until all camera traps have been visited and images processed.

Note that at no time was a user required to enter data by hand.

Data creation

There are two steps: (1) data creation and (2) data analysis.

I. Data creation

Creation of AllPictures.txt and InputTemp.txt
This is necessarily an iterative step since DataOrganize chokes on each error you have, but attempts to show you where the error occurred.  Two files are used to find your relableing or storage error: AllFoldersFiles.txt and AllInto.txt.  If you are successful, then these two files do not appear.

By this step all camera trap pictures have been relabled with their date and time and stored in the Location/Species/Number-of-Individuals folders.  Folder AllLocations (or whatever you called this folder) has all the location folders.  

Double-click on DataOrganize, enter the name of your AllLocations folder making sure that your spelling matches the folder name exactly.  Allow the program to run to completion which might take a lot of time since the files must all be sorted chronologically within each folder.  

If the program ends with the message TERMINATING NORMALLY congratulations.  AllPictures.txt and InputTemp.txt have been created.  Most likely, you will have an error in the way you relabeled and stored some of the jpg files that causes DataOrganize to abort prematurely.  If DataOrganize does not terminate normally, with 100% certainty you have an error someplace.  Look at AllInfo.txt and use it to track down and repair you error that can be pinpointed in AllFodlersFiles.txt.  AllFoldersFiles.txt is complex but systematic list of what is in folder AllLocations.  DataOrganize is infallible.  After you have repaired your error, double-click on DataOrganize again and repeat this procedure.  

Repeat this step until you have corrected all your errors and you see the message TERMINATING NORMALLY.  You should see AllPictures.txt and InputTemp.txt.  AllInfo.txt and AllFoldersFiles.txt are automatically deleted when you are successful.

Editing InputTemp.txt
DataOrganize creates two files: AllFoldersFiles.txt and InputTemp.txt.  The first, InputTemp.txt, contains the site name, the number of locations, a list of locations, the number of species, and the list of species.  It defaults the camera trap start and stop times and also the UTM coordinates and elevation of each location.   This file is then be edited by the user.   Note the start and stop year, month, and day were defaulted and could be edited if they are known.  Blank spaces are important so do not use tabs.

Any species and locations can be deleted from InputTemp.txt and so not included in camera trap data analysis.  For instance, the species “bobcat” could be deleted, and the number of species reduced by 1.  The folder “Unknown/01” is usually reserved for unidentifiable species recorded in poor images.  Unknown therefore appears in InputTemp.txt and can be deleted.  Also the first line can be edited to be meaningful to you.  The first line should have the Site name and current date.  Keep your label to one line.  Save the edited file InputTemp.txt as Input.txt.

The second text file, AllPictures.txt, is a list of all image files that are labeled with the location name, species name, year, month, day, hour, minute, second, and number-of-individuals.  Note that location and species names are 25 characters, left justified and blank filled:  

Loc01                  Deer                   2009 11 27 13 55 45 01
(*)

AllPictures.txt can be imported and stored by a spreadsheet such as Excel.  AllPictures.txt and Input.txt contain all the information used by the analysis program to complete an analysis of all the camera trap data. 

Data analysis

Data analysis is done with AllPictures.txt and Input.txt.  Double-click on DataAnalyze.  File Output.txt contains the full analysis of your data.

Correcting corrupted jpg files

Program MyRenamer is used to correct corrupted jpg files.  Typically MyRenamer is used when a camera trap’s date and/or time have not been properly initialized.   Store all the jpg files that need correcting in a folder here called SpecialCases in folder ALL CAMERA TRAP DATA folder where all the programs are located.  Double-click on MyRenamer.  It asks for the folder where the jpg files are stored.  Type SpecialCases (or whatever you called it), then Enter.  

The program asks for the offset.  The offset is 6 integers all >= 0 and each separated by a space that are added to the date and time to correct them.  Note that carry-forward happens.  Thus, if 7 months are added to a jpg file that shows 9 months, then the result will be that the final correct month is 04 and one year will be added to the year automatically.  That is, just as is the case with the camera: a certain number of years, months, days, hours, minutes, and seconds are behind, and this “constant offset” is true for every picture.  

Correct jpg files are relabeled in SpecialCases.  Note that if an error has been made in the offset then the offset can be corrected and MyRenamer run again.  Note that the second, or corrected offset, is not a correction to the first offset but rather the actual jpg file as it came from the camera trap.  The date the jpg file was taken according to the camera trap can be seen in the outMyRenamer.txt file.

Repeating the process

Preserving changes in Input.txt when more data is added

Program UpdateInput is used to create a new Input.txt file from an old Input.txt file so that you do not have to retype the UTMS, elevations, and start times over again.  Rename Input.txt  as InputOld.txt.  Double click on DataOrganize to produce new AllPitcures.txt and InputTemp.txt.  

Double-click on UpdateInput.  This produces InputNew.txt preserves the first line, all UTM and elevation information, and start dates you may have changed.  Not e that the species list is not preserved since it is replaced when new pictures are included.  New stop times and new locations are added by DataOrganize.  You must now edit InputTemp.txt to produce Input.txt that will be used in the analysis 

Creating Multiple Start-Stop Times

Program CorrectInput uses AllPictures.txt and Input.txt to create a new list of start-stop times for each camera trap location.  At each location, consecutive pictures separated by more than 29 days are assumed to have resulted from a dead camera trap.  This dead-time gives rise to multiple start-stop times.  File DateList.txt contains the list that of start-stop dates that can be substituted into InputTemp.txt.  

Spreadsheet camera trap data

Much camera trap data is presently stored in spreadsheets.  In this case, the spreadsheet functions can be used to produce the AllFoldersFiles.txt that contains a list of images in the form (*) above.  Since no protocols for storing camera trap data exist, it is not possible to give a typical example of how to produce (*) above from existing spreadsheet data.  However, we have not yet found an example of spreadsheet data that cannot be converted and stored in text form identical to (*) above that is required by the analysis program software.  The file Input.txt can also be easily created.
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