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Final Projects 
 
 
 
At the conclusion of this session, you will be able to: 
 
 
 Develop a mobile GIS project, create a file geodatabase that reflects your project 


objectives, collect the field data using ArcPad 10, and present your results to the 
class 


 
 
 


 







GPS II: Advanced Field Mapping and Inventory                                                                                   2012 
U.S. Fish and Wildlife Service                              National Conservation Training Center 


 


Final Projects                                                                                      2 
 


Material Created By:  Eric Kelchlin (July 2008) 


Revision: January 2012 


Software:  ArcGIS 10 SP3, ArcPad 10 SP3 
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Please read all the instructions before you start! 
 
This is a team project, so please work together.  You will be assigned a team 
member mid-week. 
 
Project Objective 
 
 Develop a mobile GIS project, create a file geodatabase that reflects your project 


objectives, collect the field data using ArcPad 10, and present your results to the 
class. 


 
 
How much time do you have? 
 


 Thursday afternoon to design the project and do field work. 


 8:00 am - 10:30 am on Friday for wrapping-up field work and creating the 
presentation. 


 
 
Project Guidelines 
 


 Talk to the instructors about your project idea before you commit to something 
too grand or to small for the allotted time. 


 


 Create a GPS Project Summary page FIRST as shown in many of the 
exercises.   


 


 Use the geodatabase design worksheet (Geodatabase_Form.xlsx) located in 
the Documents\Other_Materials folder to design your project.   


 


 Design and create a file geodatabase with at least: 
 


o 1 feature dataset  
o 1 point feature class and 1 line or polygon feature class 
o 3 unique domains  
o 1 subtype  
o 1 related table 


 


 Create metadata for one feature class documenting your project purpose, 
objectives, data collection methodology, analysis techniques, etc… 
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Presentation Guidelines 
 
Create an 8-10 minute PowerPoint presentation to show us what you accomplished.  
Please make this a team effort.  Your presentation should include: 
 


 State your project scenario and objectives; what were you trying to accomplish 
and why? 


 Show your geodatabase structure and field data.   


 Describe your data collection methodology. 


 Discuss any problems you ran into and solutions you used to solve them. 


 Would you do things differently next time and why? 


 We’ll come around with a flash drive to dump your projects on when your done. 
 


Final Project Ideas 
 


 Beer brewery tour 


 Park lighting project 


 Waterfowl survey 


 Monitoring songbirds via point count stations 


 Farm unit management measurements  


 Environmental education nature tour 


 Archeological inventory 
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AGENDA 


 


Day 1 – Introduction to ArcPad 10  


Lab 8:00-9:00 Welcome 


Lab 9:00-9:45 ArcPad 10 Overview and Settings 


 
9:45–10:00 Break 


Field 10:00-12:00 Introductory Data Collection with ArcPad 10 - QuickProject 


 
12:00-1:00 Lunch 


Lab 1:00-1:30 Exercise 1 – The Data Check Out and Check In Process  


Field 1:30-3:15 Introductory Data Collection with ArcPad 10 - Geodatabase 


 
3:15-3:30 Break 


Lab 3:30-5:00 Exercise 1 – Check Out and Check In Process (continued) 
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AGENDA 


 


Day 2 – Differential Correction and Geodatabase Design 


Lab 8:00-8:30 Review  


Lab 8:30-9:30 Exercise 2 – Differential Correction  


 
9:30-9:45 Break 


Lab 9:45-11:00 Exercise 3 – Importing and Creating Metadata 


Lab 11:00-12:00 Exercise 4 – Using Subtypes  


 
12:00-1:00 Lunch 


Lab 1:00-2:15 Exercise  4 – Using Subtypes 


 
2:15-2:30 Break 


Field 2:30-4:30 Mapping Infrastructure  
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AGENDA  


 


Day 3 – Customizing ArcPad & Using Related Tables  


Lab 8:00-8:30 Review 


Lab 8:30-9:30 Data Check in, Differential Correction & Metadata 


 
9:30-9:45 Break 


Lab 9:45-11:00 Exercise 5 – Customizing Toolbars 


Lab 11:00-12:00 Exercise 6 – Using Related Tables 


 
12:00-1:00 Lunch 


Lab 1:00-2:00 Exercise 6 – Using Related Tables (continued) 


Field 2:00-3:15 Invasive Weed Survey  


 
3:15-3:30 Break  


Lab 3:30-4:30 Invasive Weed Survey  
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AGENDA 


 


Day 4 – Customizing ArcPad & Team Data Collection 


Lab 8:00-8:30 Review 


Lab 8:30-9:45 Exercise 7 – Customizing Forms 


 
9:45-10:00 Break 


Lab 10:00-12:00 Exercise 8 - Mapping Trails 


 
12:00-1:00 Lunch 


Field 1:00-2:30 Mapping Trails – Field Work 


 
2:30-2:45 Break  


Lab 2:45-4:00 Mapping Trails –  Data Management 


Lab 4:00-5:30 Open Lab 
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AGENDA 
 


Day 5 – Self Designed Projects 


Field/Lab 8:00-10:30 Work on Final Projects (Open Lab and Lunch) 


Lab 10:30-12:00 Project Presentations 


Lab 12:00-12:15 Wrap-up and Graduation 
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Exercise 1 – Data Check Out and Check In Process  


 
 
 
Session Objectives:  At the conclusion of this session, you will be able to: 
 
 


 


 Check out data from a geodatabase for editing in the field using ArcPad Data 
Management Tools. 
 


 Check in field data and update a geodatabase using ArcPad Data 
Management Tools. 
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Material Created By:  Eric Kelchlin and Karen Klinger (October 2008) 


Revision: January 2012 


Software:  ArcGIS 10 SP3, ArcPad 10 SP3 


Directory Path: D:\CSP7301\Exercise1 


MXD: D:\CSP7301\Exercise1 (created by student) 


GDB: Field_Day1.gdb 


Imagery: NCTC\Imagery\NAIP_2010 
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SECTION 1 – Establishing a Connection with your Mobile GPS Device  
 


The software used to transfer files from your mobile GPS device to your PC or vice 
versa is called ActiveSync. This software is free and can be downloaded from: 
http://www.microsoft.com/windowsmobile/default.mspx 
 
These instructions were developed using ActiveSync version 4.5 and assume that you 
have not established a partnership between a mobile GPS device and your PC.   A 
“partnership” is not recommended.  Connect as a “Guest”. 
 
 


1. Connect your GPS device to a USB port on your PC. 
 


2. Click the  button on the Microsoft ActiveSync screen (you may have to 
click OK twice, depending on your computer software configuration). 


 


3. Click  at the Synchronization Setup Wizard screen. 
 


4. You should now be connected as a Guest.       
 
 


 







GPS II: Advanced Field Mapping and Inventory                                                                                    2012 
U.S. Fish and Wildlife Service                              National Conservation Training Center 


 


Check Out and Check In Process                                                                                      4 
 


SECTION 2 – Preparing Data for Check Out 
 


Unless stated otherwise, all data are located in D:\CSP7301\Exercise1. 
  


1. Open ArcMap . 
 
2. Open a New Blank Map and change your default geodatabase to 


Field_Day1.gdb. 
 


 
 
 


3. Add   the NAIP_2010 raster image from the NCTC\Imagery folder. 
 
 


4. Add  the Infrastructure feature dataset from the Field_Day1.gdb 
geodatabase.  This is a quick way to add all feature classes into one ArcMap 
project.    
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5. Change the layer symbology to something much easier to see in the field.  Follow 
these general guidelines: 


 
 


 Colors – bright colors that are visible on 
white or black background 


 Points – use a size of 10 -15  
 Lines – use a width of 1.5 -2.0 
 Polygons – no fill, line width of 1.5 – 2.0 


 
 


 
 
 


6. Zoom  into your project area.  Only the visible extent of the map will be 
exported out to ArcPad. 
 


7. Save  your map document in the Exercise1 folder. 
 
 
 


TASK 3 – Check Out the Data 
 


1. Ensure that you have the ArcPad Data Manager Toolbar visible.  Click on the Get 


Data for Arcpad  button. 


 
 


2. Click the Action column header and select Check Out all geodatabases layers 
and copyout all other layers.   Set the raster layer to Background JPG2000. 
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NOTE:  If you do not change the NAIP_2010.sid image from its original format, the 
entire .sid image will be checked out to the project folder. We want ArcPad to clip the 
image instead, that’s why we change the format to JPG2000. 


 
3. Click Next on the Select Picture Options dialog. 


 
4. Name your project folder and ArcPad map using the following naming 


convention:  last name_date.  You could also use Initials_project title_date as 
well.  Save the data on the Projects folder as shown below.  Click Next and 
Finish. 
 


 
 
 


5. The process will take about 10 seconds.  Click OK at the checkout report dialog. 
 


6. Save the map document again (just in case) and then minimize ArcMap.   
 


7. This is a very important step  use the File Explorer  in ActiveSync 
to copy the ArcPad project folder you just created, and paste onto your Mobile 
Device.  
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SECTION 4 – Open the Project on your Mobile Device 
 
It’s always good practice to open ArcPad on your mobile device and make sure all 
your data came over correctly before you head-out into the field.  
 


1. Open ArcPad on your Trimble unit by single tapping the large ArcPad Icon on the 
Today Toolbar .  It will take about 20 seconds to load. 
 


 
 


2. Tap the Choose map to open button on the Welcome Dialog. 
 


3. Highlight the map on the list (you should only have one right now) and tap the 
OK button at the bottom left of your screen to open the map. 
 


 
 


4. Tap on the Table of Contents icon and see if your layers are present. 
 


5. If your layers are present, then simply tap the Quick Action Toolbar  and 
select Exit. 
 


6. Tap No, do not save any changes.  Get ready to head-out and collect field data. 
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SECTION 5 – Checking In GPS Field Data 
 


In this exercise you will update your Field_Day1.gdb geodatabase with newly collected 
GPS field data using ArcPad’s Data Management Toolbar. 
 


1. Exit ArcPad on your mobile device if you haven’t done so already.  Connect the 
GPS device to your computer as a Guest via ActiveSync. 


 


2. From the Active Sync dialog, click  and navigate to your Mobile 
Device folder.   


 
3. Right mouse click on your GPS project folder and select Copy.  COPY THE 


WHOLE FOLDER. 


4. Browse to the Exercise1 folder using the address bar or Up Folder  button. 
 
5. Right mouse click on the Exercise1 folder and select Paste, completely 


replacing our prior checked out ArcPad project.  Click on the Yes to All button at 
the Confirm Folder Replace dialogue.  
 


6. Reopen ArcMap  and open the map document we saved earlier in the day. 
 
 
7. You should be in an edit session to perform the check-in process.  To load the 


Editor Toolbar click on the View Menu, select Toolbars, and put a check next to 
Editor.  Dock or float the toolbar as desired. 


 
8. From the dropdown on the Editor Toolbar select Start Editing. 


 


 
 
 


9. On the ArcPad Data Manager Toolbar, click the Check In Edits From ArcPad 


 button.   


 
 


 


10. Click the Browse for ArcPad AXF files   button. 
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11. Browse to and select the Field_Day1.gdb.axf file in your ArcPad project folder. 


Click . 
 
 


12. Click Select All and Check In.  Click Yes and then OK to accept the updates. 
 


 
 
 


13. Click  to close the Check in window. 
 
14. Select Stop editing from the drop down list on Editor Toolbar and Save your 


edits. 
 
15. Open the attributes table to view your new records.   Mmmmm, tasty data. 
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Congratulations, you just updated your file geodatabase with GPS field data!    
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Exercise 2 - Differentially Correcting ArcPad Exchange Files 
(AXF) using Pathfinder Office 


 
 
 
Session Objectives – At the conclusion of this session you will be able to: 
 
 
 Perform differential correction in Pathfinder Office 
 
 Run ShapeCorrect to post-process AXF files 
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Material Created By:  Todd Sutherland (April 2005) 


Revision: Eric Kelchlin, January 2012 


Software:  Pathfinder Office Professional 5.10 


Directory Path:  D:\CSP7301\Exercise1 and Corrected_Data 


Base Stations:  _____________________________
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SECTION 1 – Setup Pathfinder Office   


 


1. Open Pathfinder Office . 
 
2. Click New on the Select Project dialog.   


 


 
 
 


3. Name the project NCTC and save it in the D:\CSP7301\Corrected_Data project 
folder.  Click OK twice. 
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4. Before we work with our GPS data we need make sure our settings are correct.  
Click on the Options button on the main menu and select Units.  Set all units as 
shown below. 


 
 
 


5. Click on the Options button again and select Coordinate System.   Set your 
coordinate system to what_____________________________? 
 


6. Change the altitude reference to Height Above Ellipsoid (HAE). 
 


7. Click Options one more time and select Time Zone.  Change the Time Zone to 
Eastern Day USA as shown below.  Type “E” in the list to find it quickly.  Click 
OK.   


 
 
 


8. Minimize Pathfinder Office. 
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SECTION 2 – File Transfer and Differential Correction 
 


1. Using ActiveSync, copy the GPSCorrect.ssf and the Field_Day1_gdb.axf file 
from your ArcPad Project folder and paste in the Corrected_Data folder. 


 


 
 
 


2. From the Pathfinder Office Utilities menu, choose Differential Correction. 
 


 
 
 


3. Click on the browse  button and select the GPSCorrect.ssf file. This is the 
default file name for all GPSCorrect rover files.  Click Open and Next.   Note: 
You can select more than one .ssf file for differential correction. 
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4. Ensure that the Automatic Carrier and Code Processing are checked.  Click 
Next. 


 


 
 
 


5. Click the Change  button on the Correction Settings dialog. 
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6. Establish the following setting in the Settings tab.  Make sure to check the box to 
Re-correct real-time positions.  


 


  
 


 
7. Click Apply, and then OK to accept any changes and return to the Differential 


Correction Wizard dialog.  
 


8. Click Next to go to the Base Provider dialog.  
 


9. Click the Select.  button.  
 


10. Click the Update List  button to download a list of base providers.  
 


11. After the download is complete, select the closest or most reliable base station.  
For NCTC, this is HAG6.   What will you be using______________________? 
 


12. Also, make sure to use the reference position from the base provider. See the 
example on the next page. 
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13. Click Next.    Ensure that you’re settings for output folder and filename 
matches the screen below.   
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14. Click the  button at the bottom of the dialog.  You are notified of the 
processing results.   You should have 100% of the positions code corrected. If 
not 100%, try a different base station or wait and try again latter.  Generally, a 
base station will post the data on their server 10 minutes after each hour, but 
some wait as long a day to post the data.  System wide outages can also occur.  
Visit http://www.ngs.noaa.gov/CORS/ to check the status of all CORS base 
stations. 
 


 
 


15. Highlight the text in the Differential Correction Window.  Copy (Ctrl C) and Paste 
(Ctrl V) the text into a word document.  Save the document in the Exercise 1 
folder.  We’ll be using all this great GPS metadata in the metadata exercise.  
 


16. Click Confirm and . 
 


Note:  not all base stations are created equal!   You need to find the most reliable 
and accurate station near you field site, which requires testing over a survey 
monument to be sure.  If your data is WAAS corrected, you may not need to 
post-process your data.  Data collected with sub-meter GPS units that utilize the 
L1 and/or L2 frequencies benefit the most with post-processing. 


 







GPS II: Advanced Field Mapping and Inventory                                                                                    2012 
U.S. Fish and Wildlife Service                              National Conservation Training Center 


 


Differential Correction                                                                                      10 
 


SECTION 3 – Run ShapeCorrect 
 
 


1. From the Pathfinder Office main menu select Utilities > Other > 
ShapeCorrect.   
 
 


2. Choose Corrected and 
Uncorrected for output GPS 
Positions.  Click the browse 
button.   


 
 


3. Change the File Type to .AXF 
files.  Select your file and click 
Open and OK. 
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4. You are notified with the results of your operation.  If problems were 
encountered check the More Details button to view the log.  Click Close. 


 


 
 
 


5. Important step using ActiveSync, navigate to the Corrected_Data folder, 
copy the .axf file and paste back into the Exercise1\ “your gps project 
folder”.  Replace the file. 


 


 
 
 


6. Open your project mxd in ArcMap.  Start an editing session and Check In the 
data as before.   Refer to Exercise 1 if you need a refresher. 
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Exercise 3 – Creating, Exporting and Importing Metadata  


 
 
Session Objectives:  At the conclusion of this session, you will be able to: 
 
 
 Create new metadata for geodatabase feature class using ArcCatalog. 


 


 Export and Import metadata from a geodatabase feature class using 
ArcCatalog. 


 


 Identify GPS data collection procedures and accuracy indices for inclusion into 
metadata. 
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Material Created By:  Eric Kelchlin and Karen Klinger (Nov 2008) 


Revision: January 2012 


Software:  ArcGIS 10 SP3, ArcPad 10 SP3 


Directory Path: D:\CSP7301\Exercise1 and Exercise 3 


GDB: Field_Day1.gdb 
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SECTION 1 – Creating Metadata in ArcCatalog 10 
 
In this section, you will utilize the metadata editor in ArcCatalog 10 to generate “quick 
and dirty” metadata for your GPS layer.  Not all the mandatory fields are populated, only 
the bare minimum.  It’s possible and recommended to paste text from reports into text 
fields.  A GPS project summary report would be perfect fodder for metadata! 
 
Unless otherwise stated, all data are located in the D:\CSP7301\Exercise3 folder. 
 


1. Launch ArcCatalog  from the desktop.  
 


2. From the Customize menu, select ArcCatalog Options.   
 


3. Click the Metadata tab and change the metadata style is FGDC CSDGM 
Metadata.   Also make sure that the metadata updates box is checked as shown 
below.  Click OK. 


 


 
 


4. In the catalog tree on the left hand side of the screen, navigate to the 
Field_Day1.gdb in the Exercise1 folder.   


 
5. To start editing metadata, simply highlight the Structures feature class, select the 


Description tab and select the Edit tool  in the Items Description window.   
See the example on the next page.  
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7. Click Item Descriptions in the Overview section and add the following items.  You 


can simply open the metadata word doc and copy and paste the blue sections to 
save time. 


 
 
Tags – add subject keywords separated by commas. 
 
USFWS, Vero Beach, Structures, GPS, Trimble GeoXM 
 
 
Summary – add a brief summary of the data. 
 
ArcPad 10 GPS field data collected as part of the Advanced GPS class 
(CSP7301) in Feb 2012.   Data were collected via a Trimble GeoXM 2008 
series GPS receiver running ArcPad 10, Service Pack 3.  Averaging was 
enabled (10 seconds for points, 5 seconds for vertices).  A 2 second 
logging rate was used for streaming line and polygon features.  WAAS 
was enabled to improve accuracy.  No PDOP limit was applied. Mission 
planning was not conducted.  All data were Post-processed using 
Pathfinder Office 5.10. 
 
Description – add an abstract explaining its data and purpose.   Copy the text in 
the GPS Project Summary in Exercise 3 and paste in this field. 
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Note:  you can also add a hyperlink to any web document.  To do this, type a 


word like “Description”, then highlight the text and click the hyperlink tool .  
Next copy and paste this web address in the field and click Apply. 
 
 
Credits – add the person(s) name or organization name. 
 
USFWS National Conservation Training Center 


 
Use Limitations – add the following statement: 
 
Although these data and information have been processed successfully 
on a computer system at the USFWS, no warranty expressed or implied is 
made regarding the accuracy or utility of the data and information on any 
other system or for general or scientific purposes, nor shall the act of 
distribution constitute any such warranty. This disclaimer applies both to 
individual use of the data, and information, and aggregate use with other 
data and information. It is also strongly recommended that careful 
attention be paid to the contents of the metadata file associated with 
these data and information. The USFWS shall not be held liable for 
improper or incorrect use of the data and information described and/or 
contained herein.  
 
 


8. Select Topics & Keywords and fill-out the following sections: 
 
Topics - check the Structure and Transportation boxes 
 
Theme Keywords – type keywords separated by commas 
 
USFWS, Structures, GPS, Trimble GeoXM 
 
Place Keywords - type keywords separated by commas 
 
Vero Beach, Florida 


 
 


9. Click on Citation Contacts and type your contact and contact information.  
 
 


10. Click on Details in the Resource section and change the Status to Completed. 
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11. Next, click on Data Quality in the Resource section.  Create a New Report and 
paste the post-processing information we saved earlier in the Description field.  
See the example below. 


 


 
 
 


12. Click the Save button  when finished.   
 


13. To add a thumbnail image to your metadata, simply click on the Preview Tab 
and select the Add Thumbnail icon on the Geography Toolbar.  Click back on 
the Details Tab to view the thumbnail. 
 


 


 
 
 
 


Congratulations!  You just created metadata for your GPS data. The next sections 
show how you can export this information and use it as a metadata template for 
other datasets to save time. 
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SECTION 2 – Exporting and Metadata in ArcCatalog 10 
 
 


1. Highlight the Structures layer and select Export from the Description Tab. 
 


 
2. Use the ArcGIS2FGDC.xml translator and save your file as Metadata_Template 


in the Exercise1 folder.  See the example below.  
 


 
 
 


3. Click OK and Close.  You should see the Metadata_Template file in your table 
of contents.  If not, then click View > Refresh on your main toolbar. 
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SECTION 3 – Importing Metadata in ArcCatalog 10 
 


1. Highlight your source layer, use Structures_py for this example, and select 
Import from the Description Tab. 
 


 
 


2. Change the Import Type to FROM-FGDC and click OK and Close.  You will have 
some green errors because not all the mandatory FGDC fields are filled-out. 
 


 
 


 
3. Repeat the import process for the Trails feature class. 
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SECTION 4 – GPS Data for your Metadata  
 
If you plan your GPS data collection project, set objectives and created a geodatabase 
with domains and relationship tables, then most of this data should already exist in the 
attribute tables.  If not, much of these data can be copied and pasted from Trimble 
Pathfinder Office output files or manually input into the XML metadata file through 
ArcCatalog.   
 
Most of these data should be added to the Data Quality sections in your metadata.  No 
GPS section exists, so we have to make the best of it. 
 
 
GPS Project Planning 
 
 Project purpose and objective(s) 
 Datum and projection used to collected the field data 
 Date(s) and time data were collected 
 Data collector name(s) or initials 
 GPS receiver make and model (i.e. Trimble GeoXM 2005 Series) 
 GPS receiver firmware version and last date updated 
 GPS field software and version 


 
 
Data Collection Techniques  
Cite any GPS field data collection protocols if you used them. 
 


 Did you perform missing planning, if so what were the results?   


 What were the GPS data collection settings? In ArcPad refer to your GPS 
Preferences or Trimble GPSCorrect settings. 


 Logging rate used for lines and polygons 


 Did you use offsets, if so what were the conditions and settings? 


 Mode of data collection (walking, vehicle, ATV, boat, plane, hoarse, etc.) 
 
 


Differential Correction 
 


 Correction Type (real-time WAAS, Real-time beacon, post-processed) 


 Post-processing software and version 


 Name of the base station(s) used for correction 


 Settings used to perform the differential correction 
 







GPS II: Advanced Field Mapping and Inventory                                                                                    2012 
U.S. Fish and Wildlife Service                              National Conservation Training Center 


 


Metadata                                                                                      10 
 


Accuracy Indices 
These are automatically created with Trimble Pathfinder Office if the data are post-
process, however, the indices do not carry over to the attribute table(s) when using 
ShapeCorrect.  This is one major draw-back when using ArcPad. 


 


 Average Positional Dilution Of Precision (PDOP) 


 Maximum PDOP 


 Average Horizontal Precision (95% or 68% confidence ellipse) 


 Worst Horizontal Precision (95% or 68% confidence ellipse) 


 Vertical Precision (95% or 68% confidence ellipse) 


 Number of points recorded per feature 
 
 
Deliverables  
 


 Was the original GPS field data reprojected, if so what software and 
transformations did you use? 


 Did you edit the raw data to create the final layer, if so what process steps did 
you use? 


 Who or what organization will maintain and distribute the dataset? 


 Is this dataset updated on a regular schedule, or is this complete? 
 
 
 
Can you think of any additional data that would be useful to include in the GPS 
metadata?  If so, write them down below: 
 


1. _______________________________________________________________ 
 
2. _______________________________________________________________ 


 
3. _______________________________________________________________ 


 
4. _______________________________________________________________ 


 
5. _______________________________________________________________ 
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EXTRA! 
 
Using Attachments to Add Metadata (New to ArcGIS 10) 
  
Attachments provide a flexible way to manage additional information that is related to 
your features. Attachments allow you to add files to individual features and can be 
images, PDFs, text documents, or any other type of file. For example, if you have a 
feature representing a building, you could use attachments to add multiple photographs 
of the building taken from several angles, along with PDF files containing the building's 
deed and tax information. 
 
To add file attachments, you first need to enable attachments on the feature class. 
When you enable attachments, ArcGIS creates a new table to contain the attachment 
files and a new relationship class to relate the features to the attached files. You add 
attachments to the features during an edit session. 
 
Attachments are similar to hyperlinks but allow you to associate multiple files to a 
feature, store the attached files in the geodatabase, and access the files in more ways. 
You can view attachments from the Identify window, from the Attributes window (when 
editing), in the attribute table window, and through HTML pop-ups. 
 
Since relationship classes are used to maintain the linkage, and relationship classes 
require an ArcEditor or ArcInfo license, an ArcEditor or ArcInfo license also is required 
to enable attachments or edit feature classes with attachments. With ArcView, you can 
read and open attachments. 
 
Steps: 


1. In the Catalog window or ArcCatalog, right-click the feature class to which you 
want to add attachments, point to Attachments, then click Create Attachments. 
ArcGIS adds a new table to contain the attached files and a relationship class to 
manage the link between the features and their attachments. 
 


2. To remove all the attached files and delete the table and relationship class that 
ArcGIS created when you enabled attachment functionality, click Delete 
Attachments.  
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Exercise 4 – Using Subtypes  
  
 
 
Session Objectives:  At the conclusion of this session, you will be able to: 
 
 


 


 Create a project specific geodatabase using a structured framework. 
 


 Integrate subtypes into the geodatabase to shorten long attribute domain lists. 
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Material Created By:  Eric Kelchlin, June 2011 


Revision: January 2012 


Software:   ArcGIS 10, SP3 


Path:   D:\CSP7301\Exercise4 


Tables:  Exer4_Domains.xlsx, Exer4_GDB_Form.xlsx 


GDB:   Created with this exercise 
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Please read the project summary below to get familiar with the project.   
 
 
Title:  City Park Infrastructure Mapping Project 
 
Requested by:  Florida Park Service 
 
Problem Statement: 
The Florida Park Service is writing a master park management plan for the city but lacks 
the base data on existing park facilities to conduct a proper assessment. Christy 
McNichole, the Park Planner, knows that this will be a huge endeavor to inventory all 
the parks facilities, so she wants to focus on Recreation Areas, Visitor Comfort 
Amenities and Transportation features for the interim.  The remaining park facilities will 
be inventoried once the process steps and bugs are worked-out for these features of 
concern.  The Service requires that the data be stored in a file geodatabase format 
(.gdb) and must be populated with relevant attribute domains. They would also like to 
generate a detailed map showing the location of all the Active Recreation Areas and 
Visitor Comfort Amenities. 
 
Project Objectives: 


1. Map the parks Active Recreation Areas, Amenities, and Transportation 
features. 


2. Create metadata documenting your data collection methodology. 
 
Existing Data:   D:\CSP7301\NCTC\Imagery\NAIP_2010.img    
   D:\ CSP7301\Exercise4\Tables\Park.xlsx 
Methodology: 


1. Create a file geodatabase with Transportation (line), Recreation (polygon) and 
Structure (point) feature classes. 


2. Create domains (i.e., drop-down pick-lists) to speed-up data collection. 
3. Collect the data with ArcPad 10 on a Trimble GeoXM GPS receiver.  
4. Create metadata using the project summary as a reference. 


 
Deliverables: 


1. A file geodatabase with feature classes, domains and metadata.  
2. A map document (.mxd) and detailed map printed on a large format printer. 
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TASK 1 – Create the Geodatabase Structure 
 
This exercise builds-off what you learned from the pre-course assignment on 
geodatabase design.  The steps are more generalized as a result.  However, the new 
material on subtypes will be presented in more detail. 
 
Unless stated otherwise, all data are located in D:\CSP7301\Exercise4. 
 


1. Remove the Geodatabase Design Forms in the back of this exercise.  This 
completed form will be used in the following sections as a structural design 
template. 
 


2. Open ArcCatalog . 
 
3. Right-click on the Exercise4 folder and create a New > File Geodatabase. 


Name the geodatabase Park_Project. 
 


4. Right-click on the new geodatabase (the can) and create a New > Feature 
Dataset.  Name the feature dataset Infrastructure.    
 


5. Assign the NAD83, UTM Zone 17 datum and projection to the feature dataset.  
Use “none” for the vertical datum. 
 


6. Right-click on the Infrastructure feature dataset and create a New > Feature 
Class.   Name the feature class Transportation.  Make sure the data type is a 
Line feature.  
 


7. Following your geodatabase design form, create the Transportation feature 
class fields.   Add the default values but ignore the Subtypes for now they’ll be 
added in the next section.  Keep the “Yes” in the Allow NULL Values field.  
Change the text field size in the field properties section as listed on the data 
form. 
 


8. Next, create the Recreation Polygon feature class, but when you get to the blank 
fields screen, select the Import button towards the bottom of the screen.  Browse 


to the Transportation feature class you just created.  Click  or double 
click. 
 


9. Delete the all the fields except for Date, GPS_Device and Park_Name.  Add in 


the new fields as shown on your form.  Click  when done.  You can 
import feature classes or tables to use as templates to speed things along.   
 


10. Create the Structures Point feature class.  Import the fields from the feature 
class you just created.  To save time, simple keep the first three fields, delete the 
rest, and create the remaining three new fields on as listed on the data form. 
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TASK 2 – Import the Domains 
 
According to our data forms we need to add 9 domains to our geodatabase.   
 
1. Open the Exer4_Domains.xlsx Excel file and familiarize yourself with the 


attributes on each of the worksheets.   
 


2. Close  Excel.   
 


3. Import the worksheets into the geodatabase using the Table to Domain Tool.  Use 
the new Search tool in ArcCatalog to locate and initiate the Table to Domain Tool.   


 
 


 
 
 


 
 


 
  


STOP HERE!
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4. Follow the following guidelines when using the Table to Domain Tool: 
 
 The Code and Description fields will be the same for each domain.  Be 


careful, since we have multiple domains (i.e., lists) in the worksheets.  
 


 The input workspace will be the Park_Project geodatabase.   
 


 Make sure the Domain Name is the same as that listed on the subtype data 
form. 


 
 


 
 


 
5. Right-click on the NCTC geodatabase, select Properties and the Domains tab to 


verify that the domains were successfully imported. 
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TASK 3 – Create Subtypes, Assign Domains and Add Default Values 
 
A subtype is used to assign multiple domains to a single data field.  This can be very 
useful if you have a long list attributes or you only want specific values to be available in 
a given geographical area or seen by certain field technicians. 
 


1. To create a subtype, simply right-click on the Trans_Type feature class and 
select Properties.   
 


2. Click on the Subtypes Tab. 
 


3. Select Trans_Type from the drop-down list in the Subtype field.  This is the 
only integer data type field in the feature class, so it’s the only field available.  
Subtypes must be integers. 


 


 
 


4. In the Subtypes section, type 1 in the Code field and Trail in the Description 
field.  


 


 
 


5. Next, assign the Trail_Surface domain to the Surface field in the Default 
Values and Domains section.  


 
6. Type Cement in the Default 


value field next to the 
Trail_Surface Domain. 


 


7. Click to accept the 
changes. 
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8. Next, create the Roads and Parking Lot subtypes and assign the appropriate 
domains and default values as listed on the subtypes data form.  Click 


to accept the changes after each subtype.   
 


9. Keep the Default Subtype to as Trail.  Click  and OK. 
 


 
 
 


10. Create the subtypes and assign domains for the remaining two feature classes 
as listed on the subtypes data form.  Use Recreation as the default subtype for 
the Recreation feature class and Signs as the default subtype for the 
Structures feature class. 
 


11. Don’t forget to assign the default values for GPS_Device and Park_Name 
fields! 


 
 
 
 


 
 
 
  


STOP HERE!
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TASK 4 – Test the Subtypes and Domains 
 


1. Close ArcCatalog and Open ArcMap . 
 
2. Open a New Blank Map and change your default geodatabase to 


Park_Project.gdb. 
 


3. Add the Infrastructure feature dataset.  Start and editing session.  Notice how 
the subtypes are already shown in the Table of Contents. 


 
4. Open the attribute table for each feature class.  Double-click on an empty 


record cell and make sure subtype switch field and domains are working 
properly. 


 


 
 


 
5. Proceed to the next task if everything checks out.  Otherwise, exit ArcMap 


without saving your edits and fix any errors in ArcCatalog.  Test the subtypes 
and domains again before proceeding to the next task. 
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TASK 5 – Check Out the Geodatabase for Field Use 
 


1. Change the symbology so that the layers are visible in the field.   
 


 
 


2. Add the imagery and zoom to the Riverside Park area (as the instructor where it 
is on the imagery). 
 


3. Save the Map document.  Name the document Day2.mxd and save it in the 
Exercise4 folder.   
 


4. Follow the check-out process as illustrated in Exercise 1.  However, do NOT 
include the imagery this time.  Save the ArcPad document in the Exercise 4 
folder.   


 
5. Transfer your ArcPad project over to your GPS device and make sure it’s on the 


unit before we head-out into the field. 
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Geodatabase Design Form 


Feature Class or Table Name  Data Type  Field Name  Field Type  Text 
Length  Domain Name  Default Value 


Transportation  Line  Date  Date          


      GPS_Device  Text  10  GeoXM 


      Park_Name  Text  35  Park_Names  Riverside Park 


      Tran_Type  Short Int          


      Surface  Text  35       


      Comments  Text  40       


                    


Recreation  Polygon  Date  Date          


      GPS_Device  Text  10  GeoXM 


      Park_Name  Text  35  Park_Names  Riverside Park 


      Rec_Type  Short Int          


      Recreation  Text  35       


      Comments  Text  40       


                    


Structures  Point  Date  Date          


      GPS_Device  Text  10  GeoXM 


      Park_Name  Text  35  Park_Names  Riverside Park 


      Struct_Type  Short Int          


      Structure  Text  35       


      Comments  Text  40       
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Subtype Design Form 
 


Feature Class  Switch Field  Sub‐Types  List Field   Doman Name   Default Value  


Transportation  Tran_Type  Trail  Surface  Trail_Surface  Cement 


      Roads     Road_Surface  Asphalt 


      Parking Lot     Parking_Surface  Asphalt 


                 


Recreation  Rec_Type  Recreation  Recreation  Recreation  Tennis Court 


      Utilities     Landscape    


                 


Structures  Struct_Type  Signs  Structure  Signs  Interpretive 


      Amenities     Amenities    


      Infrastructure     Infrastructure  Light Pole 
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Exercise 5 – Working with Related Tables  
 
 
Session Objectives:  At the conclusion of this session, you will be able to: 
 


 
 Create a relational geodatabase  
 
 View, query and analyze related tables in ArcMap 10 


 
 Add data to related tables in the field using ArcPad 10 


 
 Use ArcTools to create a random sample of points  
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Material Created By:  Eric Kelchlin (January 2008) 


Revision:  January 2012 


Software: ArcGIS 10 SP 3, ArcPad 10 SP 3 


Data Path: D:\CSP301Exercise5 


Databases: Bombayhook.gdb, Exercise5.gdb, Inventory.gdb 
 


MXD:  Inventory.mxd 
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SECTION 1 – Creating a Relational Database 
 
Creating relational databases is all about relating tables and feature classes together 
using a common field for the purpose of viewing or extracting data across multiple 
datasets.  This design strategy creates a stair-stepped hierarchical data structure, which 
is in stark contrast to the “flat” mega-tables that scroll-on forever.   
 
In this section, a 15-year long wetland monitoring dataset from Bombay Hook National 
Wildlife Refuge will be used to illustrate how to create a relational database and view, 
query, and analyze the data in related tables.  The dataset contains location information 
on sample sites (n=221), saltmarsh vegetation species and percent cover values that 
are expressed as Daubenmire cover class mid-points. 
 
All data are located in the D:\CSP7301\Exercise5 folder, unless otherwise stated.   
 
 


1. Open ArcCatalog and explore the data sets in the Bombayhook.gdb. 
 


 
 
 


2. Our goal is to create relationship classes that will join the Sampling_Sites 
feature class to the Survey_Data table, and the Plant_List table to the 
Survey_Data table. 
 


 Right-click on the Vegetation feature 
dataset and select New > Relationship 
Class.  
 


 Name the relationship class 
Sites_to_Data and select 
Sampling_Sites for the Origin and 
Survey_Data for the Destination.  Click 
Next. 


 
 Keep the default Simple (peer to peer) 


relationship.  Click Next twice, keeping 
the defaults on the next screen as well. 
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 Select the one to many relationship.  Click Next twice, keeping the 
defaults on the next screen. 


 


 
 


 Select the Sampling_Sites field as the primary and foreign key.  This will 
link the features together.  Click Next and Finish. 


 


 
 


 Create the second relationship class, linking the Plant_List table with 
Survey_Data.  Right-click on the “Can” this time to create the new 
relationship class; where you create the relationship depends on the 
location of the tables in the geodatabase. 
 


 Name this relationship Plants_to_Data.  This will be a one to many 
relationship (1:M) as well. 
 


 What origin and foreign keys will you use?  The Origin key should be a 
unique value (i.e., the “1”) for each record, and the Destination key needs 
to be the same data type and values…just more than 1 (i.e., the “M”). 


 
 


3. Close ArcCatalog when done.   
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SECTION 2 - Working with Related Tables in ArcMap 
 
 
TASK 1 - Viewing Related Tables 
 


1. Open a new blank map in ArcMap and Add the Sampling_Sites feature 
class.  The tables remain in the geodatabase, but the data are accessible 
because of the defined relationships. 
 


2. You can view the related tables by using the identity tool  to see the data 
specific to each sampling site, or through the attribute table to see all the 
records. 


 


 Click on the identity tool  on the Tools toolbar.  Select any sampling 
site.  Notice that the data are structured in multiple levels.  Each level has 
its own attribute table that can be explored by clicking the plus  symbol. 
 


 
 


 Close  the Identify dialog and open the Sampling_Sites attribute table.
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 Click the Related Tables button  and select the Sites_to_Data 
relationship class on the list.  Notice the new tab at the bottom of the table; 
you now have multiple tables opened-up at the same time. 
 


 
 


 Click the Show all records button  to view the data.  ArcMap defaults to 


show the selected records only, so get into the habit of clicking the  
button as soon as you open a related table. 
 


 Click on the  button again and select the Plants_to_Data relationship 


class on the list.  Show all the records .  The process of opening 
related tables must be done in logical tiered steps.  In this example the 
logical order is to go from sample sites to sample data and then sample 
data to the plant species data.  
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TASK 2 - Analyzing Data from Related Tables 
 
Analyzing data from related tables requires a bottom-up approach.  To illustrate this fact 
we will calculate an average percent cover estimate for Graminioid plants (e.g. grasses) 
in 1992. 


 
1. Notice that you have 3 tables open at the same time and you can switch 


between each one by simply selecting the table on tabs.   
 


 
 


2. Perform an attribute query to select only Graminoid records from the 
Plant_List table.  
 
 Make sure you have the Plant_List table open.   Click the Select by 


Attribute button  and run the following query:  
 
"Growth_Habit" = 'Graminoid' 


 


 Click the view only the selected records  button at the bottom of the 
table. 
 


 To apply the result of the query up to the Survey_Data table, simply click 


the related tables  button and select the Plants_to_Data relationship. 
 


 
 







GPS II: Advanced Field Mapping and Inventory                                                                                    2012 
U.S. Fish and Wildlife Service                              National Conservation Training Center 


Related Tables                                                                                      8 
 


3. Next, perform a select by attribute query on the Survey_Data table to isolate 
only the records in 1992.  You should have 2175 records selected. 
 


4. Now all you need to do is calculate an average mid-point value by sample 
sites.  To do this, right-click on Sample_Sites field and select Summarize. 


 
 Scroll down the list of fields and check the Average box under the 


avg_Midpoint field.  Name the table Graminoids_1992 and save in the 
Bombayhook.gdb.  Click OK and add the data to the map. 
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TASK 3 – Graphically Display the Data 
 


1. Right-click on the Sampling_Sites table and join it to the Graminoids_1992 
table as shown below. 
 


 
 
 


 Click on the Validate Join button   to make sure the join 
will work properly.  Often a join will fail because field headers contain 
invalid characters such as a period “.” or a reserved word such as 
“Percent”.  So it’s a good habit always validate you joins.   
 


 Click OK to complete the join.   
 


2. Finally, let’s symbolize each sample point based on the average Midpoint 
value to quickly to visualize trends in Graminoid plant species.  
 


 List your data by drawing order  in your Table of Contents. 
 


 Right-click on the Sampling_Sites feature class and select Properties > 
Symbology tab.  Change the symbol type to Proportional Symbols and 
use the values as shown on the next page.  Click OK. 
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 This symbology will give you a rough idea where Graminoids are more 
prevalent in the impoundments.     
 


 Change the Symbology to the Graduated symbols this time.  Can you 
see more of a pattern now? 


 


 Add  a Bing base map to help with your interpretation.  
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SECTION 3 – Small Mammal Trapping Project 


In this section we use a small mammal trapping project to illustrate the value of 
designing a geodatabase for field use.  We have a nearly complete geodatabase, with 
feature datasets, feature classes, domains and tables.  The only thing you need to do is 
create the relationship classes and add some data. 
 
TASK 1: Create Relationship Classes 
 
1. Open ArcCatalog and navigate to the Exercise5.gdb.  Explore the data sets. 


 
2. Right click on the Biological_Surveys feature dataset and create a new 


relationship class. 
 


 Name the relationship class mammal_grid_to_trap_data.  
 


 Select mammal_grid for the Origin feature class and trap_data as the 
Destination table.   


 


 
 


 Make this relationship a 1-M (one to many).   
 


 Select the Trap_ID field for the primary and foreign key fields.   
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 You should see the new relationship class in your geodatabase when done. 
 


 
 


 
3. Next, create a one-to-one (1:1) relationship joining the trap_data table to the 


measurements table.  Unlike the 1:M relationship, where multiple trap checks can 
be recorded per trap site, a one-to-one relationship requires that no duplicates 
records occur.  You can only have one trap individual associated with one 
measurement record.  This will require the use of a unique primary key for the 
trap_data table and a unique foreign key for the measurements table. 


 
 Right-click on the “can” and create a new relationship class.  


 
 Name the relationship class trap_data_to_measurements.  Assign the 


trap_data table as the Origin, and the measurement table as the 
Destination.   


 
 Make sure the relationship is 1-1 (one to one).   


 
 Select the Date field as the primary and foreign key field.   


 
 Click Finish on the summary dialog.  You should see the new relationship 


class in your geodatabase. 
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TASK 2:  Check Out and Edit the Table in ArcPad  
 


1. Close ArcCatalog and Open ArcMap.  Add the Biological_Surveys feature 
dataset to the table of contents.   
 


2. Add labels to the grid points by right-clicking on the layer and selecting Label 
Features. 
 


3. Zoom into the extent of the trap grids and save your map document in the 
Exercise5 folder.  Name it Small_Mammal.mxd. 


 
4. Check Out the data to ArcPad.  Notice how the relationship tables automatically 


tags along with the mammal_grid feature class.  
 


 
 


 
5. Save the ArcPad project in the Exercise5 folder.  


6. Save your map document, close ArcMap and open ArcPad  on your PC.  
Normally you would copy your ArcPad project folder over to your Trimble unit, but 
for testing purposes, using ArcPad on your PC is a time saver. 


 


7. Select   and browse   to the location of your ArcPad 
Map document (.apo). 


8. Start an editing session by clicking on the Drawing Toolbar  and then select 


the Start/Stop Editing Tool .   Click the mammal_grid layer to enable 
editing.   


9. Next, click the Select Arrow Tool  and double click on any of the trap sites. 
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10. Select the TRAP_DATA Tab and select the Add Record  icon at the bottom 
of your screen dialog.  
 


11. Populate the data form.  Notice that you can assign domains to table fields as 
well as feature class fields.   
 


 Click on the Measurements tab and select  to add numeric data for 
the captured mammal.  Notice how the date field (the destination key) is 
already filled out for you. 
 


 Click  Arrow at the bottom of the form to accept the record. 
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12. Add  a few records to both tables.    
 


 
 


13. When done, tap  to accept the edits. 
 


14. Stop editing  and close ArcPad. 
 


15. Do not check-in your edits; let’s just move on to save some time.   
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TASK 3: Check In Edits from ArcPad 
 


1. Re-open the Small_Mammal.mxd you saved earlier.  
 


 Start an editing session and check in  the data. 
 


 
 
 


 Open the related tables to view your data.  Stop editing and save your 
edits. 


 


 


 
  


STOP HERE!
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SECTION 4 – Invasive Weed Survey Project 


For this project we have the geodatabase structure partially build with a single 
feature dataset, feature class and a several domains.  You need to create a table 
and a relationship class before we go out into the field to conduct the weed survey. 
 
Read the GPS Project Summary below and remove the form on the next page.  
You’ll need the form to complete the Inventory geodatabase. 


 
 
GPS Project Summary 
 


Title:  Pelican Island NWR Complex Invasive Weed Survey 


Requested by:  Maury Eastwick, Biological Science Technician 


 
Problem Statement: 
Pelican Island NWR Complex would like to conduct an invasive weed survey to 
evaluate its management practices (spraying, mowing and burning).  Unfortunately, time 
and resources are limited due to the continuing resolution and budget constraints.  So, 
Maury requested that a roving band of gypsy GPS students visit the refuge to perform 
the survey for free.  The course leader agreed to volunteer the class, but only on a small 
scale effort.  The survey will be conducted on a single 10 acre parcel using a random 
sampling approach.   
 
Objectives: 


1. Survey fields on campus for invasive weeds using a random sampling 
methodology.   


2. Visually estimate percent cover within a 5 meter radius at each survey point 
 
Existing Data:  Exercise5\Inventory.gdb 
 
Methodology: 


1. Using the form on the next page, modify the Invasive.gdb to include a new 
feature class, table with domains and a 1:M relationship feature class.   


2. Create 10 random points in the 10 acre parcel using ArcTools. 
3. Navigate to the points and collect the data using ArcPad 10. 
4. Check in the field data and update the geodatabase. 


 
Deliverables: 


1. A completed geodatabase with weed survey field data in a related table.  
2. A graphical display of the weed data. 
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Invasive Weeds Survey Project 


 


Feature Class or 
Table Name 


Data 
Type  Field Name  Field Type  Text 


Length Domain Name  Default Value 


Sample_Sites  Point  Sample_ID  Short Int          


                    


Weed_Data  Table  GPS_Date  Date          


      Technician  Text  35    "Your last name" 


      Species  Text  35 Species    


      Pcover  Long Int          


      Stage  Text  35 Stage  Post‐seed 


      Treatment  Text  35 Treatment  Mowed 


      Sample_ID  Short Int          
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TASK 1: Create a Random Sample of Points  
 
1. Open the Inventory.mxd and use the Search Window to find a random points 


tool. 
 


2. Select the Create Random Points Tool and fill-in the fields as shown below.  
Make sure to set the Output Location to the Weed_Survey feature dataset. 
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TASK 2: Create a Unique Origin Key 
 


1. Open the Sample_Sites attributes table. 
 


2. Click the Table Options   button and add a new Short Integer field.  Name 
the field Sample_ID. 


 


 
 


 
3. Right-click on the Sample_ID column and select Field Calculator.  Click Yes to 


perform the calculation outside of an editing session. 
 
4. Double-click on the OID field name to add it to the script.  Click OK. 


 
5. Delete the CID field by right-clicking on the column header and selecting Delete 


Field. 
 
6. Label the points using the new Sample_ID field.   Note:  You will need to 


change the field in the Properties > Label Tab to Sample_ID before you can 
turn on the labels. 


 
7. Save the MXD and Close ArcMap  


 
8. Open ArcCatalog.   
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TASK 3: Create the Table and Relationship Class 
 


1. Create the Weed_Data table in the Inventory.gdb following the table structure 
outlined on the data form.  Just right-click on the “can” and select New > Table.  
The domains are already in the “can”, so just assign them as you create each 
field. 


 
2. Create a simple one-to-many relationship feature class linking the Sample_Sites 


feature class (the Origin) to the Weed_Data table (the Destination).   
 


 Name the relationship feature class SampleSites_to_Weed_Data, as listed 
on the data form. 
 


 Use the Sample_ID fields as the Origin and 
Destination keys. 
 


 
 
 


TASK 4: Check Out and Collect Field Data 
 


1. Launch ArcMap and open the Inventory.mxd.   
 


2. Change the symbology so the layers are visible in the field.  Save your map 
document. 


 


3. Check out   the Survey_Area and Sample_Sites feature classes.  Save 
the ArcPad Project in the Exercise5 folder. 


 
4. Copy the ArcPad project folder over to your Trimble unit.  Open the ArcPad 


map document to make sure all is well before we head-out into the field. 
 


5. Leave your MXD open. 
 


6. Copy over the Plant_Pics folder and paste on your Mobile unit to help you 
identify the plants in the field. 
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TASK 5: Check In the Field Edits and Analyze the Data  
 


1. Copy the project folder from your Trimble unit and replace the folder on your 
PC. 


 
2. Re-open the Inventory.mxd you saved earlier.  


 


3. Start an editing session and check in  your field edits.   
 


 
4. View the related Weed_Data table to make sure everything came over.  


 
5. Query the most dominant plant species you surveyed and create a map similar 


to what we did in SECTION 3. 
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Exercise 6 – Customizing ArcPad Toolbars  
 
 
Session Objectives:  At the conclusion of this session, you will be able to: 
 


 
 Use ArcPad in Design Mode to create a custom toolbar applet. 


 
 Use ArcPad Studio to customize an applet.  


 
 Add the toolbar applet to ArcPad on the Trimble unit. 
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Material Created By:  Eric Kelchlin, June 2011 


Revision:  January 2012 


Software: ArcPad 10 SP3, ArcPad Studio 10 SP3 


Directory Path: C:\Documents and Settings\All Users\Documents\ArcPad\Applets 


Files: EricToolbar.apa 
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Introduction 


You have three ways to customize the default toolbars: 
 


 Favorites – choose your favorite tools to display on a single toolbar.  This is 
done on the fly in ArcPad (easy but limited). 


 


 Modify Built-in Toolbars – modify existing toolbars using ArcPad in Design 
Mode OR create an applet in ArcPad Studio (easy and more options). 


 


 Create User Defined Custom Toolbars – create custom commands and 
toolbars with VBScript or JScript in ArcPad Studio (not easy, but only limited by 
your creativity). 


 
 
SECTION 1 – Creating a Custom Toolbar in ArcPad Design Mode 
 
This section walks though the process of creating an applet using the Desing Mode in 
ArcPad on your PC.  This can be done in ArcPad Studio as well, but the Design Mode 
method is easier.  The applet will automatically load in ArcPad when the applete (.apa) 
file is saved in the Program Files\ArcPad\Applets folder on your Trimble GPS unit.  
 


1. Open ArcPad 10 on your PC and open a New Map. 
 
2. Click the Toolbar Options button and select Design Mode from the drop-


down menu.  You know when you’re in design mode when the Quick Action 
toolbar changes color from a blue to a red. 


 


 
 
 


3. Select the Toolbar Options button again and select Design Mode > 
Customize Toolbars. 
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4. Select New from the Toolbar Group drop-down menu. 
 


 
 
 


5. Name your applet and save it in the location shown below. 
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6. Create a new toolbar with the tools 
shown on the right.  
  
 To create the tool bar simply 


drag & drop from the left side to 
the right side of the dialog.   
 


OR 
 


 Select the tool on the left, 
select the location where you 
want it to go on the right, and 


click the Arrow button  in 
the middle on the screen. 
 


 To make tool groups with drop-
down list of tools, simply drag 
and drop the tool onto another 
tool.   
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7. Click OK when done and Yes to restart ArcPad.  Open a new map. 
 


8. Click on your new toolbar to see what you created.  Notice that it defaulted to a 
plain looking toolbar with no caption.  The next section will show you how to 
modify the way the button looks and how to add a caption. 
 


 
SECTION 2 – Modifying a Toolbar in ArcPad Studio 


 
1. Close ArcPad and open ArcPad Studio. 


 
2. Select Previously created project or file and browse to the location of your 


MyToolbar applet. 
 


 
 
 


3. Double-click on the MyToolbar item in the list. 
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4. Give your toolbar a Caption and select a symbol from the Custom drop-down 
arrow.  Click OK. 


 


 
 


5. Save  your applet and close  ArcPad Studio. 
 


6. Open ArcPad and check-out your cool toolbar! 
 
 
SECTION 3 – Saving the Tool Applet on the Trimble Unit 
 


1. Close  ArcPad. 
 


2. Make sure your Trimble unit is connected.  Use ActiveSync to find and copy the 
MyToolbar.apa file on from the Applets folder on your PC.  NOTE: the path 
may be different than the one shown below. 


 


 
 


  







GPS II: Advanced Field Mapping and Inventory                                                                                    2012 
U.S. Fish and Wildlife Service                              National Conservation Training Center 


 


Customizing Toolbars                                                                                      8 
 


3. Past the MyToolbar.apa file in the Applets folder on your Mobile Device. 
 


 
 
 


4. Open ArcPad on your Trimble unit and test your new toolbar. 
 


5. To hide all other toolbars, except your new “fancy” one, tap the Toolbar 
Options button (i.e., the drop-down arrow just below the lock icon on the right 
hand side).   Check the MyToolbar and uncheck the QuickAction and Toolbar 
Selector toolbars. 


 


 
 
 


6. To remove the toolbar on your GPS unit, simply delete the applet file from the 
Applets folder. 
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Exercise 7 – Customizing ArcPad Toolbars and Data Forms 
Using ArcPad Studio 


 
 
Session Objectives:  At the conclusion of this session, you will be able to: 
 


 
 Use ArcPad Studio to modify the default ArcPad Toolbar 


 
 Use ArcPad Studio to customize ArcPad data forms 
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Material Created By:  John Taylor and Eric Kelchlin, July 2011 


Revision:   January 2012 


Software:  ArcPad 10 SP3, ArcPad Studio 10 SP3 


Path:   C:\Documents and Settings\All Users\Documents\ArcPad\ 


  D:\Exercise7 
 
GDB:   RNWR.gdb 
 
MXD:   Geese_Surveys (students create) 
 
Other Files: Arcpad.apx, RNWR_gdb.axf (students create) 
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SECTION 1- Using ArcPad Studio to Modify ArcPad’s Default Toolbar  
 
ArcPad Studio contains many powerful toolsets to modify ArcPad’s look and feel, 
however, the program is far from user friendly.  This quick exercise is designed to ease 
you into modifying standard toolbars in ArcPad Studio. 
 


1. Launch ArcPad Studio from the desktop. 
 


2. Select “Browse for Files” and locate the ArcPad.apx file in the C:\Documents 
and Settings\”your user name”\My Documents\My ArcPad folder.  This is the 
default configuration file for ArcPad. 
 


 
 


3. Double-click on any of the toolbars.  Notice that you have the ability to add or 
remove tools from the default configuration.  We don’t want to make any 
changes, so just click Cancel. 
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4. You have the ability to hide the Main, Browse, or Drawing Toolbars. 
 


 To hide a toolbar, simply double-click on the toolbar and uncheck the 
visible box.  Click OK. 


 
 Why would you want to remove the default toolbars? 


 


 
 
 


5. To delete a toolbar, simply right-click on the Toolbar and select Delete.  Go 
ahead and delete the QuickCapture Toolbar. 


 


 Select the Save  button on the ArcPad Studio Toolbar. 
 


 Open ArcPad  from the ArcPad Studio Toolbar and verify that the 
Quick Capture tools are gone. 


 
 Close ArcPad and go back to our Studio project. 


 
 


  







GPS II: Advanced Field Mapping and Inventory                                                                                    2012 
U.S. Fish and Wildlife Service                              National Conservation Training Center 


 


Customizing Toolbars                                                                                      5 
 


6. Expand the <MAPNAVIGATOR> Tool.   
 


 Expand each <TOOLBUTTON> to display the options within.  You can 
see that every <TOOLBUTTON> has the exact same set of features.  


 
 Double-click on the useonce=false command within the modepan 


toolbutton.  Change the value to false and click OK.   
 


 Save  the file and open ArcPad again to see what changes you 
made. 
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Extra Credit:  The ability to modify almost any aspect of ArcPad is what makes the 


software so useful.  If you’re feeling adventurous modify the style=0 setting  in the 


ArcPad.apx file.  There are five different styles and the values range from 0-4. Try 


different ones and see how they work for you. What does style=3 look like?  What about 


style=1? 


 


 Lets say you don’t like and/or use one of the tools.  Changing it is as simple as 


changing the value within the “command=…” to another function.  What would 


happen if you had “command=exit” or “command=find”? 


________________________________________________________________


______________________________________________________________ 


 


 If you don’t even want to use the Map Navigator, how do you remove it? 


________________________________________________________________


________________________________________________________________ 
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SECTION 2 – Customizing ArcPad Data Forms  
 
Customizing data forms in ArcPad Studio is “clunky” to say the least.  This section will 
introduce you to the basic’s but can’t go any further without knowing scripting language 
(vb or jscript).  Application of what you learned in this section will make data collection 
easier in the field, but you’ll have to weight all options to see if this extra bit of work is 
really worth the effort. 
 
All data are located in the D:\CSP7301\Exercise7 folder, unless otherwise stated.   
 


1. Open the Geese_Surveys.MXD. 
 


2. Check out the project to the Exercise7 folder.  Name the ArcPad project folder 
and map Geese_Surveys.   
 


 
 


3. Minimize ArcMap and open ArcPad Studio.   
 


4. Browse for files and open the axf file in the Geese_Surveys folder. 
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5. Double-click on the Mgmt_Units feature layer, then double-click on 
<EDITFORM> Mgmt_Units form to start editing the default data form.   


 


 
 
 


6. Click on the Page tab and select Page Properties. 
 


 Change the caption to Mgmt Units. 
 Change the font color to blue.   
 Change the font to Bold, size 10. Click OK. 
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7. Select the Unit_ID text and hit the delet key to remove it.  Select the field and 
move it over to the left.   
 


 
 


8. Click ojn the Form tab and select Form Properties. 
 


 Give the form a Height of 80. 
 Keep only the Page and Picture Tabs.  Click OK. 


 


 
 
 


9. Click OK and Save  the changes. 
  


10. Open ArcPad  from the toolbar.   
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11. Open the Geese_Surveys Arcpad map document and start editing. 
 


 Select the arrow  and double-click on any of the management unit 
polygons to bring up the dataform. 
 


 Notice that you have a Goose_Data related table.  This is a table linked 
by a one to many realationship. 
 


 Click on the Goose_Data tab and add a record .    
 


 The Site_ID field is a carry-over from the first page (the destination key is 
autopopulated).  The Observer field is defaulted to “Kelchlin”, which could 
be hidden from view, assuming Kelchlin is the only technician collecting 
data in this case.  The Comments field is really short, which we can 
change. 


 


 Cancel out  of this form and close ArcPad without saving any 
changes. 
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12. Reopen ArcPad Studio.  Double-click on the <TABLEFORM>GOOSE_DATA 
form. 
 


 
 


13. Delete the Site_ID, Observer and Comments text and control fields.  If you 
have problems deleting the fields, select the field you want to delete then click on 
the Control tab and select Delete Control. 
 


 Move the remaining fields up. 
 


 Shorten the length of the Collar control field since it’s only a Yes or No 
answer.  Do this by simply selecting the field and dragging inward.  Or you 
can double-click on the field and change the length in the properties 
menu. 
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14. Next we’re going to change the name of the Page and add a second.  
 


 Right-click on the Page 1 tab.  Change the Caption to Species Count.  
Also, change the font to a bold red size 10 font.  Click OK. 
 


 Next, click the Page tab and select Add Page.  Name the new page 
“Comments” and click OK once. 


 


15. Drag and drop the Comments field  from the Fields dialog, to 
the top of your new Comments Page.   
 


 
 


16. Double-click on the Comments control field and change the properties as shown 
below. 
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17. Click OK twice and Save  your changes. 
 


18. Open ArcPad  from the toolbar and view your data forms.  
 


 
 
 


19. If you have exta time, continue changing this data form to see what works best. 
 


 
You can see the this improves usability comparred to the default data froms, but again, 
you half to determine if this level of customiztion is worth your efforts.  I would say that 
it’s worth the effort for long-term monitoring projects that involve many non-GPS savey 
technicians, but not worth it for daily GPS project. 
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Exercise 8 – Mapping Trails (Team Project) 
 
 
 
Session Objectives - At the conclusion of this session you will be able to: 
 
 
 Conduct a multi-user GPS project 
 
 Use segment polyline tool in ArcPad 10 
 
 Edit line features in ArcMap 10 using snapping and advanced editing tools 
 
 Create metadata in a file geodatabase 
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Materials created by:  Eric Kelchlin (July 2011) 


Revision: January 2012 


Software: ArcGIS 10 SP3, ArcPad 10 SP3 


Directory Path:  D:\CSP7301\Exercise8 


GDB:  Park_Project.gdb (copied over from Exercise4 and modified)  
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Title:  Scenic Enjoyment Trails Mapping Project in Riverside Park 


Requested by:  Gwen Stefani, Visitor Services 


Problem Statement: 
Riverside has a network of newly paved trails throughout the park.  Visitor Services 
would like to rate the trails by scenic views.  The trails need to be visually inspected and 
mapped to determine what sections are poor, good, or best on a scenic grade scale.   
The best trail sections will have uncompromised views of the water.  However, the 
rating scale will be subjective for each inspector.  The final product should be cleaned-
up using ArcMap 10 and presentable for a park brochure.  Finally, Gwen’s supervisor 
requires that metadata be completed for all GIS layers due to high employee turnover. 
 
Objectives: 


1. Map the trails and categorize trail segments relative to scenic views. 
2. Edit the raw GPS data making sure all the data are as “clean” and as possible. 
3. Create metadata documenting your methodology. 


 
Existing Data:  NAIP_2010.sid  
 
Methodology: 


1. Collect the data using the Segment Polyline Tool in ArcPad 10. 
2. Modify the Park_Project.gdb from Exercise4 to fit this project. 
3. Check the project out to multiple users to save time in the field. 
4. Edit the line data using snapping and advanced editing tools. 
5. Copy and paste this summary into the Metadata Description field. 


 
Deliverables: 


1. A clean polyline feature class. 
2. A map document clearly showing the trails scenic types. 
3. Metadata with the GPS project summery in the description field. 
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SECTION 1 – Geodatabase Design 
 
Save all your work in the D:\CSP7301\Exercise8 folder. 
 


1. Copy the Park_Project.gdb from the Exercise4 folder and past in the 
Exercise8 folder.   
 


2. Delete all the feature classes (FC) and create a new line FC called Trails.    
Use the form at the end of this exercise to complete the geodatabase structure. 
 
 You will need to create the Technician domain.  However, all you need to 


include is your name and your teammate’s name.   
 


3. Create a map document (MXD) as before and check out your data to ArcPad.  
But this time deploy the project as a CAB file!   Make sure you’re Trimble is 
connected before you do this. 
 


 
 
 


4. Deploy the CAB file to your mobile device.   
 


 
 
 


 The project folder will be saved as “DataForArcPad” on your device.  
Follow the instructions on the Trimble screen to install the CAB file. 


 
 Use the File Explorer on ActiveSync to browse down and replace this 


generically named folder name with your initials. 
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5. Remove your Trimble unit from the cradle and connect your teammate’s 
Trimble unit via ActiveSync. 


 
6. Click the Deploy to Mobile Device Tool on the ArcPad Data Manager Toolbar to 


quickly send the project over to your teammate’s device.  Rename with his/her 
initials. 


 


 
 
 


7. Save your MXD again and Get ready to head-out into the field for about an 
hour. 


 
 
SECTION 2 – Check In the Field Data 


 
1. Get an ActiveSync connection and copy both projects over from the Trimble unit 


past in the Exercise8 folder.  No need to replace any folders as before. 
 
2. Open your MXD.  Start editing and Check In edits from both project folders at 


one time. 
 


3. Save your edits but stay edit mode for the next section. 
 
 


SECTION 3 – Editing Line Features 
 
 


TASK 1: Set the Stage 
 


1. Right-click in the “gray area” on the main toolbar and select the Snapping and 
Advanced Editing Toolbars.   Move the toolbars to a desired location. 


 
2. Click on the Snapping drop-down arrow and make sure Use Snapping is checked.  


Also click on the last 3 button on the toolbar to enable End, Vertix and Edge 
snapping. 
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3. Select the Snapping > Options and set the snapping tolerances to 10.  
 


 
 
 


TASK 2: Connect Broken Lines 
 


1. Click on the Edit Tool  on the Editor Toolbar.  
 


 
 
 


2. Zoom into  the area you will be working in.  
 


3. Using the Edit Tool , double click on the line that you want to edit to show 
its vertices (green boxes). 


 


 
 
 
4. Place your mouse over the last vertex until it becomes a box surrounded by 


arrows.  Left click and drag the vertex to the desired location on the other line. 
Notice how the vertex “snapped” to the edge of the other trail. 
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5. Click on the Finish Sketch icon on the floating Edit Vertices toolbar or 
anywhere on the map to accept your changes.  


 


 
 
 


6. If you make a mistake, use the undo  button on the Standard toolbar. 
 


7. To insert a vertex, click on the Insert Vertex  tool on the Edit Verticies 
toolbar. 
 


8. To delete a vertex, click on the Delete Vertex  tool on the Edit Verticies 
toolbar. 
 


 
TASK 3: Trim lines 


 


1. Zoom in  to the area you will be working in. 
 


2. Use the Edit tool  to click once on the line which 
will be used to trim the desired line.  We will trim the 
red line where it crosses the selected (blue) line. 


 


3. Click on the Trim tool  on the Advanced Editing 
toolbar. 


 


 
 
4. Now, click on the red trail line above the blue selected trail to remove the 


overshoot.  
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TASK 4: Split lines 
 


This is a useful tool when you have to a lot of vertices to delete and you don’t want to 
waste your time deleting each one separately.  The split tool cuts the line so you can 
delete entire line segments. 


 


1. Zoom in  to the area you will be working in.  Highlight the trail to split with 


the Edit tool . 
 


2. Click on the Split Tool  on the Editor toolbar. 
 


 
 
 
3. Click on the line where you want the split to occur.  Select the line segment you 


want to delete and press the Delete Key. 
 
 
SECTION 4 – Create Metadata 
 


1. Save your edits and MXD before you proceed. 
 


2. Copy the text from the Trails_Project.docx file and add to the Description field 
in the metadata.  Save your edits. 
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Geodatabase Design Form 
 


Feature Class or Table Name  Data Type  Field Name  Field Type  Text 
Length  Domain Name  Default Value 


Trails  Line  _Date  Date          


      GPS_Device  Text  10     GeoXM 


      Technician  Text  35  Technician  "your name" 


      Park_Name  Text  35  Park_Names  Riverside Park 


      Scenic_Type  Short Int          


      Comments  Text  40       


                    


                    
 
SubType Design Form 
 


Feature Class  Switch Field  Sub‐Types  List Field   Doman Name   Default Value  


Trails  Scenic_Type  1 ‐ Poor       


      2 ‐ Good       


      3 ‐ Best       
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