SHORT COURSE ‑  PREPARING AIRPHOTOS USING GPS, EXPERTGPS, EXCEL, AND FIELDLOG/AUTOCAD MAP


SUMMARY


  1) Set up a working directory and make a copies of the Fieldlog and Autocad templates, and airphoto images.

 
  2)  Load and set preferences in ExpertGPS, and download the waypoints from the GPS unit to ExpertGPS. 


  3) Export the data from ExpertGPS to EXCEL.


  4) Add 'traverse' and 'geologist' fields, modify the field structure, and save as a .csv file for import into Fieldlog.


  5) 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.


  6) Load Autocad and assign a map projection to Autocad Map.


  7) Load Fieldlog, and setup and logon to a Fieldlog project.


  8) Import the EXCEL .csv data file into the STATI table of the Fieldlog project.


  9) Plot the GPS locations on an 'Outcrop' Autocad layer.


10) Plot any other non‑GPS derived (e.g. paper maps) reference locations.


11) Import the airphoto image.


12) Register the airphoto to the GPS and/or other reference locations.


13) Overlay a UTM grid on the airphoto.


14) Plot hard copies of the georegistered and gridded airphoto.


A sample exercise using an airphoto of and waypoint data for the campus is provided in Appendix A.


PROCEDURE

SETTING UP THE FILE TEMPLATES

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


The files to be downloaded in this exercise are archived in:\\Earthsci\Public\Es350\Fieldlog.


Create a folder c:\fieldlog and paste a copy of the folder floggps_template and its  contents into the c:\Fieldlog folder; rename the copied folder as uwo'yourinitials', e.g. uwowrc.


Rename the file floggps_template.xls in the uwo'yourinitials' folder to aauwo'yourinitials'flog.xls, and the Autocad drawing file  floggps_template.dwg to aauwo'yourinitials'.dwg. 


The directory uwo'yourinitials' contains the Fieldlog .dbf files, as well as the EXCEL file Field_Excel_GPStemplate.xls  containing a replica of all the Fields defined in the .dbf files. (It also  contains the airphoto image aauwoair1.jpg.)

DOWNLOADING WAYPOINT DATA FROM THE GPS UNIT


Load ExpertGPS (START ‑> PROGRAMS ‑> EXPERTGPS), and in FILE ‑> Preferences set the parameters for the download, e.g. Brunton or Garmin Etrex ; input port as COM1 or COM2; the path to the folder containing the data, e.g. c:\fieldlog\uwo'yourinitials'; Units of measure, e.g. Metres; Coordinates, e.g. Decimal degrees, WGS84 datum; making sure to check the 'Use UTM coordinates' box.


Connect the COM1 serial cable to the Brunton/Garmin.


Turn on the Brunton and do not turn off the GPS function, OR, turn on the Garmin and set to Waypoints on the Menu page. (When downloading from the Brunton, both the Brunton and the GPS function must be ON; if the first attempt to download fails, try a second time.)


In ExpertGPS click the receive 'Waypoints from GPS' icon; check the Waypoints box; click OK.  The data will be downloaded from the Brunton to EXPERTGPS.

MANIPULATING THE DATA IN EXCEL


Export the data from ExpertGPS (File ‑> Export ‑> Save As) as a .csv file, e.g. aauwo'yourinitials'.csv.


Double click uwo'yourinitials'.csv  to load it into Excel. Save as an .xls file aauwo'yourinitials'.xls.


In column 14 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, and in column 15 add a 'Geologist' field with the numerical value that has been assigned to you, e.g. '1', in all rows. Save the file.


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

MACRO  (see appendix D below)

Load into EXCEL the file personal.xls in the uwo'yourinitials' directory (alternatively put a copy of the file personal.xls in the directory c:\Program Files\Microsoft Office\Office\XLStart).


Run the 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 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 aauwo'yourinitials'flg.xls (originally the Field_Excel_GPStemplate.xls  file), and Cut and Paste the modified data set into this 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 data is organized as a set of fields (columns) grouped into a set of Tables. The Tableand Field order is:

STATI: Statnum, UTMX, UTMY, UTMZ, Long, Lat, Elevation,  Statype, Travnum, Geologist, UTM Zone, Airphoto, Outcrop, Sketch/Photo, and Comment.  (The Elevation field is 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


Create a new window in Excel and copy and paste the fields Statnum, UTMX, UTMY, UTMZ, STATYPE, Travnum, Geologist into the window and save as temp1.csv.

SETTING UP A PROJECT IN FIELDLOG, LOGGING ON, AND 

IMPORTING THE .CSV FILE INTO FIELDLOG


Double‑click the .dwg file aauwo'your initials'.dwg to load the file into Autocad Map. 


Load Fieldlog from the Fieldlog menu (Fieldlog should be a menu option on the Autocad Tool Bar).


In the Fieldlog menu select fl‑setup.


In the fl‑setup menu select Project Setup.


Provide a project name, e.g. uwowrc (uwo'initials'), and type in the path to uwowrc; indicate the Database type as DB3; put a check mark in the Links option box.


Click the Insert button.


In the Fieldlog menu select fl‑logon.


In the 'Database name' scroll‑down box select the Fieldlog directory to be loaded, e.g. uwowrc; click OK.


Return to fl‑setup and select 'Map setup'.


Select the 'Map Projection' e.g. Utm Zone 17 NAD83, make sure the North angle option is set to 90, and 'Y' is set as the response to  'Clockwise Angle?'. Click OK.


In the Fieldlog menu, select fl‑import.


Click the 'Text file' button and then the File button.


In the 'Select File to Import' dialog box, select the directory e.g. uwowrc, and enter the name of the file to be imported, e.g.  temp1.csv (see above). (NOTE: doesn't have to have a .txt suffix.)


Click the Open button, and the Import button in the 'Select File to Import' dialog box.


In the 'Import Text File' dialog box, scroll down to and select STATI as the Table Name.


Indicate that the Column Delimiter is a comma (',' press the comma key), and that the 'Text delimiter' is a double quote ' " ', and select from the drop‑down list the datum Utm Zone 17 NAD83.


Click the Append button.


In the Scroll Down box on the right side of the 'Import Text File' dialog box, hold the CTRL button on the key board and select:

STATNUM, UTMX, UTMY, UTMZ,  STATYPE, TRAVNUM, GEOLOGIST,

(+ optionally any other fields such as  AIRPHOTO, OUTCROP#, SKETCH, COMMENTS if they were copied into temp1.csv).  

Click the Import button.


The file will be imported.


In the Fieldlog menu select fl‑query.


In the 'Query Database' dialog box, select the project e.g. uwowrc, click the empty name box and supply a name for your query (this will be memorized by Fieldlog) and subsequently appear in the Query option box.



In the Output scroll‑down box scroll down to the STATI Field, e.g. STATI.UTMX, and holding down the CTRL key  select STATNUM, ...STATI.UTMX,  ...UTMY, ...UTMZ,...LONG, ...LAT, ...ELEV, ... STATYPE, ....TRAVNUM, .....GEOLOGIST, .....UTM ZONE, ...(AIRPHOTO, SKETCH, COMMENT).


In the Column, Operator, and Value boxes set the condition as STATI.STATNUM > 0; click the Modify button.


 Then click the Query button.


Click OK in the subsequent message box, and the results of the query will appear in a Scroll Table.


To plot the data, select MAP in the 'Plot to' scroll‑down list, and in the subsequent Plot Options dialog box select STATI.UTMX, STATI.UTMY, STATI.STATNUM, and STATI.STATYPE. 
Click the Plot button.


The data will be plotted in the Autocad window, and will be located on the STATI layer.


If the text and symbols are too small, use fl‑scale in the the Fieldlog menu to resize, or return to Fl‑setup ‑> Tables Setup ‑> Table (select Stati) ‑> Column ‑>  select Statnum ‑> Palette, and change the Size, Offset, Position, as required. Repeat fl‑scale for the plotted Statype values.

If you have structural data available, repeat the import operation to bring the bedding/foliation data into the Structural table, selecting STATNUM, AZIMUTH, DIP, and TOP as the import fields. (This data will need to be edited in Fieldlog in order to enter the STRUCFEATURE data that will allow you to plot the relevant structural symbol in Autocad.)



IMPORTING AND REGISTERING THE AIRPHOTO IMAGE

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


The instructor will demonstrate how to carry out a window zoom, a transparent zoom, the use of the commands POINT, PL, MAP, TRANSFORM, RUBBERSHEET, ALIAS, ATTACH, DISTANCE, and the functions of the coordinate location recorder and  the layer window.

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


Click Format on the Toobar ‑> Layer ‑> New ‑> Provide a name, e.g. uwoairphoto ‑> Current ‑> OK.


Repeat to create the layers 'uwotransformlocations', 'uwo_georefpoints', 'uwogrid_points', 'uwogrid_lines'; 'uwopreruband', 'uwopostruband', 'uwomeasured_bedding', 'uwophotobeddingtrends',  'uwofoliation', 'uwoyounging', 'uwofaults', uwogrid, etc.  Choose different colours for each layer.


Make sure that the layer uwoairphoto is the current layer.


Carry out a 'zoom extents' for the points plotted from Fieldlog, and which should be located on the Stati layer.


To import the airphoto image into Autocad:


 From the Toolbar select Insert ‑> Raster Image ‑> Attach ‑> Browse to select the file aauwoair1.jpg in "D:\fieldlog\uwo'yourinitials' "  ‑> Open ‑> (make sure the 'Specify on‑screen' option is selected)  OK .


  Click at a location approximately that of the lower left corner of the screen.


 Then hold the left mouse button down,  and drag the image outline to the approximate top‑right corner of the screen. Click the left mouse button to fix the image.  The image does not have to be accurately located at this stage.


Click the edge of the photo to select it, and then carry out the operation Tools ‑> Display Order ‑> Send to Back.


Type Regen ‑> ENTER.


(If the 'Extents' area is much larger than the area covered by the photograph, enter z (Zoom) ENTER followed by w (Window) ‑> ENTER ‑> drag a window around the airphoto, and click the left mouse button when finished dragging the window to the required dimension.)


Locate two points that are recognisable on both the photo and the paper basemap (or if no suitable map is available, two locations for which coordinates have been determined using a GPS unit), and use a decimal ruler to determine the UTM coordinates of the two points from the paper map.


  Make the uwotransformlocations layer the current layer, and using the 'Point' command draw the two reference points. (IMPORTANT: To make the points visible carry out the following steps: FORMAT ‑> Point Style ‑> select a point style and point size, and click OK ‑> REGEN.) 

 
Select Map ‑> Map Tools ‑> Transform.  After having selected the photo (click the edge of the photo) as the object to transform, carry out a transparent zoom to one of the points to be registered by typing the command 'z (APOSTROPHE z) ENTER,  w ENTER, and 'window' a small area around the point.  After selecting the point on the photograph and the corresponding point on the basemap, zoom back out with 'z ENTER,  p ENTER. Repeat this operation for the second reference point.


 The airphoto will now be registered, and it can now be used to evaluate the accuracy of the points collected with the GPS unit, and which have been plotted by Fieldlog onto the STATI layer.



RUBBER BANDING


We usually assume that any misfit between the basemap and the photograph results from distortion of the photo, and that the edges of the photo are distorted relative to the centre. To remove the distortion as best we can, requires the image to be rubber banded. This operation is similar to TRANSFORM but uses more than two reference points. It may or may not be necessary to carry out this operation –it could even make the fit worse!

 
Make the layer "uwo_refpoints" the current layer.


Decide on 9 points to use as reference points ‑ as equally distributed as possible on the photo.


Zoom to the location on the basemap that you wish to use as a reference point for the georegistration operation, type the command POINT and press ENTER, then click  a point on the photograph that you intend to use as a reference point. Repeat for each point to be used for georegistration.


Make the layer "uwoprerubberb" the current layer.


Zoom to the location on the photograph you wish to use as a reference point for the georegistration operation, type the command POINT and press ENTER, then click  a point on the photograph that you intend to use as a reference point. Repeat for each point to be used for georegistration.


Zoom to the first point to be used for rubberbanding then Map ‑> Map Tools ‑> Rubbersheet ‑> click on the first set of point to be used for rubberbanding ‑> do a transparent zoom out and then in to the next point ‑> click the points, and so on. When the last point has been entered press ENTER. Enter 's' Enter from the command line. Do a transparent zoom out to EXTENTS. Click the edge of the photo to select it.


Carry out a TRANSFORM using two points within the central portion of the photograph.



CREATING A GRID


Make the 'gridpoints' layer the current layer and use the POINT command to place a set of points forming a suitable kilometre or 500 metre grid. When all the points have been set, make the 'gridlines' layer current, and use the PL (polyline) command to connect the points into a line grid. (To turn off this layer, click Format on the Toobar ‑> Layer ‑> click the "gridpoints" layer and then the "Freeze" icon (the sun symbol).)



DRAWING BEDDING TRENDS


 Make "Photo_bedding_trends" current, and trace the trend of  the bedding using the 'pl' command.



PRINTING THE AIRPHOTO


Window the area you would like to output. Click File ‑> Print. 


In the 'Plot/Configuration' window click the 'Window' button in 'Additional Parameters' and window the area to be printed. 


Click the MM button in 'Paper Size and orientation', and in the 'Scale, Rotation and Origin' box enter e.g. 1 for 'Plotted MM' and e.g.1 for 'Drawing units', where '1' means millimetres and '1' means metres, (i.e. a scale of 1 to 1000; alternatively, a scale of 1:2000 is equivalent to 1mm to  2 metres, which means you can measure to an accuracy of 1 metre); make sure the 'Scaled to Fit' box is deselected (no tick); 


In the 'Plot Preview' box click the Full button and then click 'Preview'; a view of the image on the page should appear; if the image is as it should be click ESc to return to the 'Plot/Configuration' window, and click OK to print. Otherwise change the values for Rotation and Origin in the the Scale Rotation and Origin box to change from Portrait to Landscape or to relocate the image to the centre of the printed page, and or the scale units in 'Plotted MM = Drawing Units'  boxes.



LINKING EXCEL DATA FILES TO ARCVIEW


See: 

http://instruct.uwo.ca/earth‑sci/505/arcview.htm#PLOTTING%20%20FIELDLOG%20STRUCTURAL%20DATA%20AS%20AN%20ARCVIEW   

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

Appendix A



The Campus Map Exercise

USING EXPERTGPS TO ARCHIVE GPS DATA


Preliminary procedure:



The following waypoints 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 (archived in file aauwocampus.loc).

NAD27



WGS84

A 477868, 4761863  

477882 (+14m), 4762085 (+222 m)

B 477892, 4761768

C 477934, 4761660

D 477853, 4761612

E 477759, 4761560

F 477702, 4761665

G 477613, 4761718

H 477674, 4761738

I  477778, 4761767

J 477653, 4761877

K 477803, 4761895


For the purpose of this exercise, enter NAD27 waypoints A, D, and J manually into ExpertGPS via Waypoint ‑> New Waypoint.  If, as in this case, the waypoint UTM coordinate values are NAD27, enter the data with the datum set in File ‑> Preferences ‑> coordinates to NAD27.  Then, after entering the waypoint coordinates change the datum to WGS84; the waypoint coordinate values will be automatically changed to WGS84 values. Save the file as 'aauwocampus.loc'.  (When exported to Excel the UTM values transferred are the WGS84 values rather than the NAD27 values.)


If the airphoto to be viewed is newly scanned it will have to be added to the Map Library via Map ‑> Open Scanned Map Library ‑> Add, and then loaded via Map ‑> 'New Scanned Map Window'.  (To bring in an already  scanned and registered airphoto, simply click Map in the tool bar and then 'New Scanned Map Window'.) In the 'Select Map' drop‑down window select the airphoto you want displayed. In the present exercise, select the campus airphoto 'aauwoair.jpg'  (This photo was taken from the City of London airphoto on‑line source at: http://www.city.london.on.ca/Mapphoto/trafficvol.htm )

Calibrate the photo using points A, D, and J in the above list as reference points ‑ click calibration point 1 in the tool bar and while holding down the SHIFT key  click one of the  calibration locations on the photo (the cursor will now be a circle with a crosshair). This will bring up a 'Select Waypoint' table of the waypoints earlier entered into ExpertGPS. Select the corresponding waypoint and click the Select button. Repeat for calibration point 2 and 3.  If the green coordinate lines are not orthogonal repeat with a new selection of waypoint(s) until the coordinate lines are orthogonal.


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


Use the Garmin Etrex to collect coordinate data corresponding to the waypoints in the above list.


Download the recorded coordinate data into aauwocampus.loc ‑ see instructions above DOWNLOADING WAYPOINT DATA FROM THE GPS UNIT. (Will need an RS232 to USB converter and a Garmin data cable.) 


Examine the map to analyse any discrepancies between the manually entered coordinate data and that determined by the GPS unit.


To measure distances on a map


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. Click 'Show Cursor Position Window' on the Map menu. The distance and bearing from the Active Point to the cursor position will be displayed.


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 Export Image 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 Image Export dialog box. (Unselect the 'Export Calibration file' and 'Export Map Image Only' configuration tick boxes if waypoints are to be saved with the image). 


To export the ExpertGPS data to Excel and eventually into AUTOCAD follow the instructions above in SETTING UP THE FILE TEMPLATES, 'MANIPULATING THE DATA IN EXCEL' , MACRO, and   SETTING UP A PROJECT IN FIELDLOG, LOGGING ON, AND IMPORTING THE .CSV FILE INTO FIELDLOG, etc.

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

Appendix B



What if I have a GPS unit but no means of downloading waypoint coordinate locations: Using Oziexplorer to add a grid to a registered image


http://www.oziexplorer.com/ 


A .bmp map file can be loaded into Oziexplorer via FILE ‑> 'Load and Calibrate Map Image'.  After calibration the image can be gridded via Map ‑> 'Grid Line Setup' (save the settings) and saved (including grid) as a .map file. In the trial version of Oziexplorer the image cannot be exported as a .bmp or .jpg, etc., but the image can be captured as a .jpg image with 'Snagit'. e.g aauwogrd.jpg , and then printed. You now have a gridded and annotated airphoto that you can use to locate yourself with the aid of any kind of GPS unit.

SNAGIT ‑  http://www.techsmith.com/email/snagittips1.asp 

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

Appendix C


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.

aauwoca.map ‑ oziexplorer .map image

aauwogrd.jpg ‑ image aauwoair1.jpg with annotated 50 metre grid

EXPERTGPS:

aauwocampus.loc  ExpertGPS waypoint file + registered campus airphoto

aauwocampus.csv  Excel csv file output from uwocampus.loc

MACRO FILE:

PERSONAL.XLS  xls with macros

EXCEL:

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

aauwocampus.csv ‑ file output from ExpertGPS before reorganisation

Temp.csv ‑ temporary aauwowrc.xls file with leading 2 rows removed; this file is imported into Fieldlog

DWG drawings:

aaUWOMAP27.DWG NAD27  campus map provided by Buildings and Services

aaUWOMAP83.DWG NAD83  converted from UWOMAP27.DWG

aauwowrc.dwg ‑ blank file fropm which was constructed:

aauwowrcphoto83.dwg  campus airphoto plus waypoints taken from NRM Map 02 17 4770 47610 (in room 8)

FIELDLOG

STATI.DBF, etc

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

Appendix D



CREATING the MACRO with the EXCEL record function


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


Make the R1C1 cell the active cell.


Go Tools ‑> Macro ‑> record New Macro


Provide a Macro name e.g. Macro1, and click OK.


To start to Macro recorder, click the Relative Reference Record button on the two‑button icon that appears on the screen.


Delete row 1 by highlighting the row and selecting 'Delete' in the Edit menu.

.
Holding the CTRL button down, sequentially click columns 2 (Description),  5 (Type; there are no values in this column in the Brunton file), 12 (Distance), and 13 (bearing), followed by the delete key.


Click column 7 (LONG) and drag the contents of the column to column 4.


Select column 6 (LAT) and drag it to column 5.


Select column 1 (Symbol = dot or waypoint) and drag it to column 7.

             Select column 8 (ZONE)) and drag it to column 13.


Brunton ‑ select column 3 (Waypoints) and drag it to column 12.


Garmin ‑ convert the values in column 3 to text (Format ‑> Cells ‑> Text) and manually convert the values 1 to 9 to the strings 01 to 09. Drag  column 3 to column 12.


Select columns 9, 10, and 11, and drag them to columns 1, 2, 3.


Move the contents of the Travers number column 14 to column 8, and the contents of the 'Geologist' column (15) to column 9.


Click on cell R1C10 and concatenate the first row of columns 8 and 12. (Use the formula'=concatenate(RC8, R2C12)')


Copy by dagging the formula to the underlying rows.


Click Edit ‑> Copy, then click cell R1C6.


Copy the values generated by the formula to column 6 by clicking Edit ‑> Paste Special ‑> Values ‑> OK (Values are strings or numbers). The Statnum field will now be column 6.


Press the ESC key, and delete the contents of columns 10 and 12.


Select  column 13 (ZONE) and drag it to column 10


Highlight column 1 and remove the letter E from the UTMX value (use EDIT ‑> REPLACE). Similarly, highlight column 2 and remove N from the UTMY value. In the case of the Brunton file, remove 'NAME ' ('NAMEspace') in the Waypoint column (column 6).


Replace the string 'dot (Brunton), or waypoint (Garmin)' in the Symbol column (column 7) by the string 'outcrop'. 


Select column 1, click ‘Insert’ and ‘Column’ to create a new column; drag the contents of column 7 (STATNUM) to column 1; column 7 will now be  empty and can be used as the ELEVATION column.


Click the macro STOP button to record the Macro.


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