SHORT COURSE – GPS, EXPERTGPS, AND EXCEL


SUMMARY


  1) Set up a working directory and make a copies of the airphoto image, the .gsx waypoint file, and the relevant Excel files.

 
  2) Load and set preferences in ExpertGPS

               3)  Download newly acquired GPS waypoints from the GPS unit to ExpertGPS. 


  4) Export the data from ExpertGPS to EXCEL.


  5) Add ‘Outcrop’, 'Traverse' and 'Geologist' fields, modify the field structure using an Excel macro, and save as a .dbf file for import into ArcGis9.


  6) Optionally copy the data to an 'archive' EXCEL database file, and add any other data commensurate with the field structure of the Fieldlog database, e.g. dips, strikes, rock type, chemistry, etc.


PROCEDURE

GEOREGISTERING THE AIRPHOTO

 
(In carrying out the following instructions do not enter the single quotes (') placed around any of the strings.)

Make a directory 'uwoyourinitials' and copy into the directory the files:

aauwoair1.jpg ((This photo was taken from the City of London airphoto on‑line source at http://www.city.london.on.ca/Mapphoto/trafficvol.htm )

aauwomap83.jpg (Campus map) 

aauwocampus.gpx (reference points)

aauwocampus.txt (Excel file)

aauwomast.xls (master Excel file)

personal.xls (Excel file containing the Excel macros)

(preferably, put a copy of the file personal.xls in the directory c:\Program Files\Microsoft Office\Office\XLStart).

The following waypoints for locations on campus were taken from MNR Map sheet 02 17 4770 47610 (NAD 27 zone 17, Center Meridian 81 degrees W; 1989; scale 1:2000 (1 mm=2 metres)). 

NAD27



           WGS84

A 477868, 4761863             477882 (+14m), 4762085 (+222 m) circle north of greenhouses

B 477892, 4761768

C 477934, 4761660

D 477853, 4761612             Intersection of paths from University College and Middlesex west of Middlesex drive

E 477759, 4761560

F 477702, 4761665

G 477613, 4761718

H 477674, 4761738             jnct sidewalk west side with entrance road to MEd/Dental building

I  477778, 4761767

J 477653, 4761877

K 477803, 4761895


Load ExpertGPS and in File ‑> Open browse to and open the file aauwocampus.gpx.  Select Map in the Toobar followed by 'Open Scanned Map Library' ‑> Add ‑> select aauwoair1.jpg. In the 'Map Name' window click OK. Click OK again to remove the 'Scanned Map Library' window.


Click 'View' on the toolbar ‑> 'Show Scanned Map' ‑> select aauwoair1.jpg in the 'Select Scanned Map' window and then 'Select'.  The airphoto will appear on the screen.


Next you will calibrate three points of a set of known locations listed in the side frame, and which will be identified on the layer overlayed onto the airphoto image as A, B, C, etc, with the same three locations identifiable on the airphoto.  If, as in this case, the waypoint UTM coordinate values are NAD27, make sure that the datum in Edit ‑> Preferences ‑> Coordinates is set to to UTM NAD27 Canada. (Edit ‑> Preferences ‑> Add Format ‑> World ‑> North America ‑> Canada ‑> Universal Transverse Mercator ‑> NORTH AMERICAN 1927, Canada)




To calibrate the photo using points A, D, and H in the above list of reference points, click 'Calibration point tool 1' (red circle with a cross) in the tool bar (the cursor will now become a circle with a crosshair) and while holding down the SHIFT key  click one of the  calibration locations on the photo . This will bring up a 'Select Waypoint' table showing the waypoints listed in the sidebar frame. Select the corresponding waypoint and click the Select button. Repeat for calibration point 2 and 3.  If the coordinate grid lines are not orthogonal repeat with a new selection of waypoints until the coordinate lines are orthogonal.


In a similar manner one can as an additional exercise calibrate the campus map ('aauwomap83.jpg') from UWO  Building Services (archived in \\churchone\fieldlog\uwowrc and uwocampustemplate).   

DOWNLOADING WAYPOINT DATA FROM THE GPS UNIT


Load ExpertGPS (START ‑> PROGRAMS ‑> EXPERTGPS), and in EDIT ‑> Preferences set the parameters for the download, e.g. Brunton or Garmin Etrex ; input port as COM1, COM2, COM3 or COM4 (depending on your USB‑Serial adapter; check device manager in System Management); the path to the folder containing the data, e.g. c:\fieldlog\uwo'yourinitials' (This will need to be changed each time you change to a different data directory). Units of measure, e.g. Metres; Coordinates, e.g. Decimal degrees, UTM WGS84 datum.

(Note: the original reference waypoint coordinate values will be automatically changed to UTM WGS84 values.)


Connect the COM port serial cable to the Garmin.


Turn on the Garmin. 


In ExpertGPS click GPS ‑> receive from GPS' icon.

 
The data will be downloaded from the Garmin to EXPERTGPS. 


(Waypoints representing a 'route' defined in ExpertGPS can also easily be uploaded to the Garmin.)



MANIPULATING THE DATA IN EXCEL

Expert GPS Version 2.2 (latest version)

In ExpertGPS click empty space in the Waypoints window (left hand side) and select ‘View’ in the toolbar -> Select Columns (near bottom of the option list) -> check the Description, Waypoint, Coordinates, and Elevation boxes.  Then export the data:  File ‑> Export ‑> Save As as a .txt file, e.g. aauwo'yourinitials'.txt. The fields exported from ExpertGPS are tab-delimited fields:

Description

Waypoint

Coordinates X, Y, and Zone

Elevation


Open the .txt file in Excel and in the ‘Text Import  Wizard’ make sure that ‘Delimited’ is chosen as file type in step 1 of the Wizard procedure, and that ‘Tab’ is chosen as the delimiter in step 2; click ‘FINISH’.


In column 8 of the spreadsheet, add the string 'outcrop' in all the cells (type outcrop into the first cell of the column and copy to the other cells by dragging downwards vertically the little black box in the lower right corner of the cell),  in column 10 add a 'Geologist' field to all the cells in the data set with the numerical value that has been assigned to you, e.g. '1' or ‘19’ or ‘99’, etc, again in all cells, and in column 9 add a Traverse ('Travnum') field with the value, e.g. 3090127 (3 = year, 09 = month, 01 = student [a number will be assigned to you], 27 = day) entered into all the cells. (Temporarily save the file as a .csv file aauwo'yourinitials'.csv.


The columns and cell values can now be manipulated into a form suitable for import into ARCGIS9 by running an EXCEL macro that will carry out the manipulation.



MACRO  (see appendix B below)

Load into EXCEL the file personal.xls in the uwo'yourinitials' directory.


Run the Garmin macro by selecting TOOLS ‑> Macro ‑> Macros ‑> Personal.XLS!Garmin (or Brunton). The macro is contained in the  'personal.xls' file.


The macro will create a STATION field numeric (Statnum) value in which each value will have the form, e.g. 309012701, where 3 = the year 2003, 09 the month, 01 = the geologist, 27 = the day, and 01 = the order in which the stations (outcrops) were collected on that day.

Load the aauwomast.xls file, and Copy and Paste the data set into the former file.  This will provide you with an EXCEL record of your data set that you can subsequently upgrade with information from your field notes as needed.

The Tables and Field order in the master file include:

STATI: STATNUM,UTMX, UTMY, UTMZ, Long, Lat, Elevation,  statype, Travnum, Geologist, Airphoto, Outcrop, Sketch/Photo, comment, zone  (The Long., Lat., Elevation, GRIDX, GRIDY, GRIDZ, fields are not used in this exercise).

STRUCTURE:STRUCFEATURE, Azimuth, Dip, Top direction

TRAVERSE: NTS Map, Field dates, Summary

LITHOLOGY: Rock #, Rock Type, Metals, Weathered colour, Fresh Colour, Describe, Comments

*************************************************************************************************************

Appendix A


The following files were created in the 'Campus' exercise. (The files are archived in \\churchone\c\fieldlog\uwowrc and \\churchone\c\fieldlog\uwocampus template.) The list is arranged in order of construction of the files. 

IMAGES:

aauwoair1.jpg  ‑ airphoto of the campus

aauwoair1.tif    ‑ airphoto of the campus

aauwomap83.jpg ‑ campus map provided by Buildings and Services, constructed from the Autocad file aaUWOMAP83.DWG

EXPERTGPS:

aauwocampus.gpx  ExpertGPS waypoint file + registered campus airphoto

aauwocampus.txt  text file to be imported into EXCEL

MACRO FILE:

PERSONAL.XLS  xls with macros

EXCEL:

aauwowrcmast.xls  master EXCEL file for waypoints from aauwocampus.loc + other data

*******************************************************************************************************************

Appendix B



CREATING the MACRO with the EXCEL record function


The following would be the procedure that would be carried out to record the macro:

Having added data to columns 8 (Outcrop), 9 (Traverse), and 10 (Geologist), make the R1C1 cell the active cell.


Go to Tools ‑> Macro ‑> record New Macro


1) Move column 1 to column 14.


3) Move column 5 to column 15 and column 2 to column 12


4) Move column 3 to column 2, column 3 to column 3, and column 6 to column 4


4) Convert the numeric values in column 12 to text (Format ‑> cell ‑> text ‑> OK). In column 13 add 0 to the first 9 rows. Concatenate row 13 and 12 into column 11 (=concatenate(rc13,rc12). Copy and Paste Special column 11 to column 12 and delete columns 11 and 13.


5) concatenate columns 9 and 12 into column 1; copy paste special column 1 to values in column 1.


Click the macro STOP button to record the Macro.

Appendix C



Measuring distance and exporting a gridded image


Set the Active Point (use the Select tool to select the point, then either Waypoint ‑> Set Active Point or right click the mouse and select 'Set Active Point' ) to indicate the position from which distances will be calculated. Distances are displayed in the right lower corner of the screen along with the coordinate values


To export the image with waypoints and grid


Set the Active Point in the center of the image you wish to save (Map ‑> Set Active Point at the center of the screen). 


Click Show Export Image Window on the Map menu. Enter the width and height of the image (use trial and error to shape the dimensions of the green selection rectangle). 


To export the image as a .jpg or .bmp file, click Export in the Print and Export Map  dialog box. (Check the Overlays and/or Calibration file tick boxes to include the overlay data and/or a JPEG WORLD file .jgw or .map MAP calibration file).
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