





Script to Close the Camera Properties View/Edit Dialog and Save Edits if Made

theProj=av.GetProject
theDialog=av.FindDialog("CameraParameters”)
camFile=LineFile.Make("C:\camera_file.txt".AsFileName, #FILE_PERM_READ)

' Read Camera parameters from camera file
camName=camFile.ReadElt
pixRes=camFile.ReadElt
pixUnits=camFile.ReadElt
alongPath=camFile.ReadElt
acrossPath=camFile.ReadElt
lensName=camFile.ReadElt
cFl=camFile.ReadElt
cFlUnits=campFile.ReadElt
fileType=camFile.ReadElt
resSet=camFile.ReadElt
flyHt=camFile.ReadElt
flyHtUnits=camFile.ReadElt
overlap=camFile.ReadElt
camFile.close

'get handles on camera parameters dialog objects
pixelSz=theDialog.FindByName("pixSize")
pixelUnit=theDialog.FindByName("pixUnits")
pixAlPath=theDialog.FindByName("pixAlongPath")
pixAcrPath=theDialog.FindByName("pixAcrossPath")
lensNm=theDialog.FindByName("lensName")
focLen=theDialog.FindByName("lensFocallLength")
focLenUnit=theDialog.FindByName("focLenUnits")
defHgt=theDialog.FindByName("defaultHeight")
hgtUnits=theDialog.FindByName("heightUnits")
fileForm=theDialog.FindByName("fileFormat™)
rSet=theDialog.FindByName("resSetting")
ovLap=theDialog.FindByName("OverlapPerct")

‘check to see if camera parameters have changed
uChanged=False

if (pixelSz.GetText<>pixRes) Then
uChanged=True

end

if (pixelUnit.GetSelection<>pixUnits) Then
uChanged=True

end

if (pixAlPath.GetText<>alongPath) Then
uChanged=True

end

if (pixAcrPath.GetText<>acrossPath) Then
uChanged=True

end

if (lensNm.GetText<>lensName) Then
uChanged=True
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end

if (focLen.GetText<>cFl) Then
uChanged=True

end

if (focLenUnit.GetSelection<>cFiUnits) Then
uChanged=True

end

if (defHgt.GetText<>flyHt) Then
uChanged=True

end

if (hgtUnits.GetSelection<>flyHtUnits) Then
uChanged=True

end

if (fileForm.GetSelection<>fileType) Then
uChanged=True

end

if (rSet.GetSelection<>resSet) Then
uChanged=True

end

if (ovLap.GetText<>overlap) Then
uChanged=True

end

saveChange=True

if (uChanged) Then
saveChange=msgBox.YesNo ("Camera Parameters Were Altered. Do You Wish To Save The

Changes?","Save Changes?”, True)

end

'save the changes if desired, overwriting old file

if (saveChange) then
camFile=LineFile.Make("C:\camera_file.txt".AsFileName, #FILE_PERM_WRITE)
camFile.WriteElt(camName)
camFile.WriteElt(pixelSz.GetText)
camFile. WriteElt(pixelUnit.GetSelection)
camFile.WriteElt(pixAlPath.GetText)
camFile. WriteElt(pixAcrPath.GetText)
camFile.WriteElt(lensNm.GetText)
camFile.WriteElt(focLen.GetText)
camFile.WriteElt(focLenUnit.GetSelection)
camFile.WriteElt(fileForm.GetSelection)
camFile.WriteElt(rSet.GetSelection)
camFile. WriteElt(defHgt.GetText)
camFile.WriteElt(hgtUnits.GetSelection)
camFile.WriteElt(ovLap.GetText)
camFile.Close

end

av.FindDialog("CameraParameters").Close
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Script for Mode 1 Waypoint Creation — Create Waypoint With User-specified
Ground Resolution

theView=Av.GetActiveDoc
theThemes=theView.GetThemes
theView.GetGraphics.Empty
' get the user's point
newPoint=theView.GetDisplay.ReturnUserPoint
' open camera file or locate it if necessary
camFile=LineFile.Make("C:\camera_file.txt".AsFileName, #FILE_PERM_READ)
while (camFile=nil)
aFile=FileDialog.Show("camera_file.txt","Text Files","Locate Camera File")
if (@File=nil) then
exit
end
camFile=LineFile.Make(aFile,#FILE_PERM_READ)
end
' read camera parameters file
camName=camFile.ReadElt
pixRes=camFile.ReadElt
pixUnits=camFile.ReadElt
alongPath=camFile.ReadElt
acrossPath=camFile.ReadElt
lensName=camFile.ReadElt
cFl=camFile.ReadElt
cFlUnits=camFile.ReadElt
fileType=camFile.ReadElt
resSet=camfFile.ReadElt
flyHt=camFile.ReadElt
flyHtUnits=camFile.ReadElt
overlap=camFile.ReadElt
camFile.close
' check to see if the waypoint layer exists in the TOC
"if it doesn't, add it to the project
theWaypointLayer=theView.FindTheme("Waypoints.shp")
if (theWaypointLayer=nil) then
theFilePath=FileDialog.Show("waypoints.shp","Waypoints","Locate The Waypoint File")
if (theFilePath=nil) Then
exit
end
theSrcname=SrcName.Make(theFilePath.AsString)
theWaypointLayer=Theme.Make(theSrcname)
theView.AddTheme(theWaypointLayer)
end
' define the projection
tR=Rect.MakeXY(-66,80,-72,-80)
thePrj=TransverseMercator.Make(tR)
thePrj.SetCentralMeridian(-69)
thePrj.SetReferencelatitude(0)
thePrj.SetFalseEasting(500000)
thePrj.SetFalseNorthing(0)
thePrj.SetScale(0.9996)
thePrj.SetSpheroid(#SPHEROID_GRS80)
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' check to see that the DEM is present in a view named "DEM"
" if not, add the view, get the path to the DEM, and add to DEM view
theDEMview=Av.FindDoc("DEM")
if (theDEMview=nil) then
theDEMview=View.Make
theDEMview.SetName("DEM")
demFile=SourceDialog.ShowClass("Locate The DEM",Grid)
if (demFile=nil) then
theDEMview.SetName("error upon loading DEM")
exit
end
while (demFile.Count>1)
demFile=SourceDialog.ShowClass("Select Only One DEM",Grid)
end
theDEMlayer=Theme.Make(demFile.Get(0))
theDEMview.AddTheme(theDEMlayer)
theDEMIlayer.SetVisible(True)
end
theDEM=theDEMview.GetThemes.Get(0).GetGrid
' get desired ground pixel size
cellSize=msgBox.Input("Enter pixel ground size (meters): ","Pixel Size","0.2").AsNumber

' convert pixel size to meters
if (pixUnits="MICRONS") then ' pixels are in microns
ab=pixRes.AsNumber*0.000001

else ' pixels are in millimeters
ab=pixRes.AsNumber*0.001
end

if (CFIUnits="MILLIMETERS") then
focLen=cFl.AsNumber*0.001 ' converts focal length to meters

else ' focal length is in inches, convert to meters
focLen=cFl.AsNumber*0.0254
end

' compute flying height above terrain
theElev=(cellSize*focLen)/ab

' start editing session and add the point

theFTab=theWaypointLayer.GetFTab

theFTab.StartEditingWithRecovery

theFTab.BeginTransaction

theField=theFTab.FindField("Shape")

rec=theFTab.AddRecord

theFTab.SetValue(theField,rec,newPoint)
theField=theFTab.FindField("Easting")
theFTab.SetValue(theField,rec,newPoint.GetX.SetFormat("ddddddd").AsString)
theField=theFTab.FindField("Northing")
theFTab.SetValue(theField,rec,newPoint.GetY.SetFormat("dddddddd").AsString)
newPoint=newPoint.ReturnUnprojected(thePrj)
theField=theFTab.FindField("Long")
theFTab.SetValue(theField,rec,newPoint.GetX.SetFormat("ddd.dddddddd™))
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theField=theFTab.FindField("Lat")
theFTab.SetValue(theField,rec,newPoint.GetY.SetFormat("dd.dddddddd"))

' now convert DD to DMS
latDeg=newPoint.GetY.Truncate
latMin=((newPoint.GetY-latDeg)*60).Truncate
latSec=(((newPoint.GetY-latDeg)*60)-latMin)*60
lonDeg=newPoint.GetX.Truncate
lonMin=((newPoint.GetX-lonDeg)*60).Truncate
lonSec=(((newPoint.GetX-lonDeg)*60)-lonMin)*60
lonDMS=lonDeg.AsString+" d "+lonMin.AsString+" m "+lonSec.SetFormat("dd.dddd").AsString+"
"
latDMS=latDeg.AsString+" d "+latMin.AsString+" m "+latSec.SetFormat("dd.dddd").AsString+"
Sll
theField=theFTab.FindField("Lat_dms")
theFTab.SetValue(theField,rec,latDMS)
theField=theFTab.FindField("Lon_dms")
theFTab.SetValue(theField,rec,lonDMS)
ftName=MsgBox.Input("Enter A Name For This Point”,"Name Point",""
theField=theFTab.FindField("Feat_name")
theFtab.SetValue(theField,rec,ftName)
photoBool=MsgBox.YesNo("Is This A Photo Point?","Take A Photo Here?", True)
if (photoBool) then
theField=theFTab.FindField("Photo")
theFTab.SetValue(theField,rec,"1")
airspeed=MsgBox.Input("Enter Desired Airspeed (mph):","Airspeed”,"75")
theField=theFTab.FindField("Airspeed")
theFtab.SetValue(theField,rec,airspeed)
else
theField=theFTab.FindField("Photo™)
theFTab.SetValue(theField,rec,"0")
theField=theFTab.FindField("Airspeed")
theFtab.SetValue(theField,rec,"75")
end
theElev=theElev+theDEM.CellValue(newPoint,Prj.MakeNull)
if (flyHtUnits="FEET") then
theElev=Units.Convert(theElev,#UNITS_LINEAR_METERS,#UNITS_LINEAR_FEET)
multiplier=100
else
multiplier=10
end
" round the flying height down to nearest 100 feet or 10 meters
theElev=((theElev/multiplier).Floor)*multiplier
theField=theFTab.FindField("Fly_ht")
theFTab.SetValue(theField,rec,theElev)
theField=theFTab.FindField("Ht_units")
theFTab.SetValue(theField,rec, flyHtUnits)
theField=theFTab.FindField("Cam_res")
theFTab.SetValue(theField,rec,resSet)
theField=theFTab.FindField("Format")
theFTab.SetValue(theField,rec,fileType)
theFTab.UpdateSelection
theFTab.EndTransaction
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theFTab.StopEditingWithRecovery(True)

Script for Mode 2 Waypoint Creation — Create Waypoint With User-specified
Ground Area

theView=Av.GetActiveDoc
theThemes=theView.GetThemes
theView.GetGraphics.Empty

' get the user's point
newCircle=theView.GetDisplay.ReturnUserCircle
newPoint=newCircle.ReturnCenter

' open camera file or locate it if necessary
camFile=LineFile.Make("C:\camera_file.txt".AsFileName, #FILE_PERM_READ)
while (camFile=nit)

aFile=FileDialog.Show("camera_file.txt","Text Files","Locate Camera File")

if (aFile=nil) then

exit

end

camFile=LineFile.Make(aFile, #FILE_PERM_READ)
end

' read camera parameters file
camName=campFile.ReadElt
pixRes=camFile.ReadElt
pixUnits=camFile.ReadElt
alongPath=camFile.ReadElt
acrossPath=campFile.ReadElt
lensName=campFile.ReadElt
cFl=camFile.ReadElt
cFlUnits=camFile.ReadElt
fileType=camFile.ReadElt
resSet=camfrile.ReadElt
flyHt=camFile.ReadElt
flyHtUnits=camFile.ReadElt
overlap=camFile.ReadElt
posError=camFile.ReadElt
tiltErrorDeg=camFile.ReadElt
camFile.close

' check to see if the waypoint layer exists in the TOC
"if it doesn't, add it to the project
theWaypointLayer=theView.FindTheme("Waypoints.shp")
if (theWaypointLayer=nil) then
theFilePath=FileDialog.Show("waypoints.shp”,"Waypoints","Locate The Waypoint File")
if (theFilePath=nil) Then
exit
end
theSrcname=SrcName.Make(theFilePath.AsString)
theWaypointLayer=Theme.Make(theSrcname)
theView.AddTheme(theWaypointLayer)
end
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' define the projection
tR=Rect.MakeXY(-66,80,-72,-80)
thePrj=TransverseMercator.Make(tR)
thePrj.SetCentralMeridian(-69)
thePrj.SetReferencelatitude(0)
thePrj.SetFalseEasting(500000)
thePrj.SetFalseNorthing(0)
thePrj.SetScale(0.9996)
thePrj.SetSpheroid(#SPHEROID_GRS80)

' check to see that the DEM is present in a view named "DEM"
"if not, add the view, get the path to the DEM, and add to DEM view
theDEMview=Av.FindDoc("DEM")
if (theDEMview=nil) then
theDEMview=View.Make
theDEMview.SetName("DEM")
demFile=SourceDialog.ShowClass("Locate The DEM",Grid)
if (demFile=nil) then
theDEMview.SetName("error upon loading DEM")
exit
end
while (demFile.Count>1)
demFile=SourceDialog.ShowClass("Select Only One DEM",Grid)
end
theDEMIlayer=Theme.Make(demFile.Get(0))
theDEMview.AddTheme(theDEMIlayer)
theDEMlIayer.SetVisible(True)
end
theDEM=theDEMview.GetThemes.Get(0).GetGrid

" convert radius of newCircle to meters, double to get width of extent
maxExtent=Units.Convert((2*newCircle.GetRadius),theView.GetUnits, #UNITS_LINEAR_METERS)

' determine least sized dimension of sensor
pixelSize=pixRes.AsNumber
sizeAcross=acrossPath.AsNumber*pixelSize
sizeAlong=alongPath.AsNumber*pixelSize
if (sizeAcross<sizeAlong) then
ab=sizeAcross
else
ab=sizeAlong
end

" convert minimum pixel width to meters

if (pixUnits="MICRONS") then ' pixels are in microns
ab=ab*0.000001

else ' pixels are in millimeters
ab=ab*0.001

end

' convert focal length to meters
focalLength=cFl.AsNumber
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if (cFIUnits="MILLIMETERS") then ' focal length is in millimeters
focalLength=focalLength*0.001

else ' focal length is in inches
focalLength=focalLength*0.0254

end

' compute padding amount to add to ground distance in order to

' compensate for horizontal & vertical position error, also

' for tile error, using error estimates read from camera file
hvCorrect=((2*focalLength-ab)*posError.AsNumber)/(2*focalLength)
tiltRadians=tiltErrorDeg.AsNumber.AsRadians
tiltCorrect=(maxExtent/2)*((-
1*((ab”2)+4*(focalLength”~2))*tiltRadians.Sin)/(2*ab*(ab*tiltRadians.Sin-
2*focalLength*tiltRadians.Cos)))
maxExtent=maxExtent+hvCorrect+tiltCorrect

' compute flying height (meters) using photogrammetric scale equation
h=(focalLength*maxExtent)/ab

' Check to see if computed height is less than the minimum flying height allowed
' Change to minimum height if needed
' Minimum height above terrain is 1000 feet=305 meters
if (h<305) then
h=305
end

' convert flying height to feet if needed according to camera file
if (flyHtUnits="FEET") then
flyHt=Units.Convert(h, #UNITS_LINEAR_METERS,#UNITS_LINEAR_FEET)
else
flyHt=h
end

' start editing session and add the point

theFTab=theWaypointLayer.GetFTab

theFTab.StartEditingWithRecovery

theFTab.BeginTransaction

theField=theFTab.FindField("Shape")

rec=theFTab.AddRecord

theFTab.SetValue(theField,rec,newPoint)
theField=theFTab.FindField("Easting")

theFTab.SetValue(theField, rec,newPoint.GetX.SetFormat("ddddddd").AsString)
theField=theFTab.FindField("Northing")

theFTab.SetValue(theField, rec,newPoint.GetY.SetFormat("dddddddd").AsString)
newPoint=newPoint.ReturnUnprojected(thePrj)
theField=theFTab.FindField("Long")
theFTab.SetValue(theField,rec,newPoint.GetX.SetFormat("ddd.dddddddd"))
theField=theFTab.FindField("Lat")

theFTab.SetValue(theField, rec,newPoint.GetY.SetFormat("dd.dddddddd"))

' convert decimal degree coordinates to degrees, minutes, seconds string
latDeg=newPoint.GetY.Truncate
latMin=((newPoint.GetY-latDeg)*60).Truncate
latSec=(((newPoint.GetY-latDeg)*60)-latMin)*60

127



lonDeg=newPoint.GetX.Truncate

lonMin=((newPoint.GetX-lonDeg)*60).Truncate
lonSec=(((newPoint.GetX-lonDeg)*60)-lonMin)*60

lonDMS=lonDeg.AsString+" d "+ionMin.AsString+" m "+lonSec.SetFormat("dd.dddd").AsString+"
SIl

latDMS=latDeg.AsString+" d "+latMin.AsString+" m "+latSec.SetFormat("dd.dddd").AsString+"
sll

theField=theFTab.FindField("Lat_dms")

theFTab.SetValue(theField,rec,latDMS)

theField=theFTab.FindField("Lon_dms")

theFTab.SetValue(theField,rec,lonDMS)

ftName=MsgBox.Input("Enter A Name For This Point","Name Point","")
theField=theFTab.FindField("Feat_name")
theFtab.SetValue(theField,rec,ftName)
photoBool=MsgBox.YesNo("Is This A Photo Point?","Take A Photo Here?", True)
if (photoBool) then
theField=theFTab.FindField("Photo")
theFTab.SetValue(theField,rec,"1")
airspeed=MsgBox.Input("Enter Desired Airspeed (mph):","Airspeed”,"75")
theField=theFTab.FindField("Airspeed")
theFtab.SetValue(theField,rec,airspeed)
else
theField=theFTab.FindField("Photo")
theFTab.SetValue(theField,rec,"0")
theField=theFTab.FindField("Airspeed")
theFtab.SetValue(theField,rec,75)
end

' get the elevation of the point from DEM, add to height above terrain

theElev=theDEM.CellValue(newPoint,Prj.MakeNull)

if (flyHtUnits="FEET") then
theElev=Units.Convert(theElev,#UNITS_LINEAR_METERS, #UNITS_LINEAR_FEET)
multiplier=100

else
multiplier=10

end

flyHt=flyHt+theElev

" round the flying height up to nearest 100 feet or 10 meters
flyHt=((flyHt/multiplier).Ceiling)*multiplier

theField=theFTab.FindField("Fly_ht")
theFTab.SetValue(theField,rec, flyHt)
theField=theFTab.FindField("Ht_units")
theFTab.SetValue(theField,rec,flyHtUnits)
theField=theFTab.FindField("Cam_res")
theFTab.SetValue(theField,rec,resSet)
theField=theFTab.FindField("Format")
theFTab.SetValue(theField,rec,fileType)
theFTab.UpdateSelection
theFTab.EndTransaction
theFTab.StopEditingWithRecovery(True)
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Script for Mode 3 Waypoint Creation — Create Multiple Waypoints Along User-
specified Path

theView=Av.GetActiveDoc
theThemes=theView.GetThemes
theView.GetGraphics.Empty

" get the user's polyline
newPoly=theView.GetDisplay.ReturnUserPolyline
grShape=GraphicShape.Make(newPoly)
grList=theView.GetGraphics
grList.Add(grShape)

' open camera file or locate it if necessary
camFile=LineFile.Make("C:\camera_file.txt".AsFileName, #FILE_PERM_READ)
while (camFile=nil)

aFile=FileDialog.Show("camera_file.txt","Text Files","Locate Camera File")

if (@File=nil) then

exit

end

camFile=LineFile.Make(aFile,#FILE_PERM_READ)
end

' read camera parameters file
camName=camFile.ReadElt
pixRes=camFile.ReadElt
pixUnits=camFile.ReadElt
alongPath=camFile.ReadElt
acrossPath=camFile.ReadElt
lensName=camFile.ReadElt
cFl=camFile.ReadElt
cFlUnits=camFile.ReadElt
fileType=camFile.ReadElt
resSet=camFile.ReadElt
flyHt=camFile.ReadElt
flyHtUnits=camFile.ReadElt
overlap=camFile.ReadElt
posError=camfFile.ReadElt
tiltErrorDeg=camFile.ReadElt
camFile.close

' check to see if the waypoint layer exists in the TOC
"if it doesn't, add it to the project
theWaypointLayer=theView.FindTheme("Waypoints.shp")
if (theWaypointLayer=nil) then
theFilePath=FileDialog.Show("waypoints.shp","Waypoints","Locate The Waypoint File")
if (theFilePath=nil) Then
exit
end
theSrcname=SrcName.Make(theFilePath.AsString)
theWaypointLayer=Theme.Make(theSrcname)
theView.AddTheme(theWaypointLayer)
end
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" define the projection
tR=Rect.MakeXY(-66,80,-72,-80)
thePrj=TransverseMercator.Make(tR)
thePrj.SetCentralMeridian(-69)
thePrj.SetReferencelatitude(0)
thePrj.SetFalseEasting(500000)
thePrj.SetFalseNorthing(0)
thePrj.SetScale(0.9996)
thePrj.SetSpheroid(#SPHEROID_GRS80)

' check to see that the DEM is present in a view named "DEM"
"if not, add the view, get the path to the DEM, and add to DEM view
theDEMview=Av.FindDoc("DEM")
if (theDEMview=nil) then
theDEMview=View.Make
theDEMview.SetName("DEM")
demFile=SourceDialog.ShowClass("Locate The DEM",Grid)
if (demFile=nil) then
theDEMview.SetName("error upon loading DEM")
exit
end
while (demFile.Count>1)
demFile=SourceDialog.ShowClass("Select Only One DEM",Grid)
end
theDEMIlayer=Theme.Make(demFile.Get(0))
theDEMview.AddTheme(theDEMIlayer)
theDEMlayer.SetVisible(True)
end
theDEM=theDEMview.GetThemes.Get(0).GetGrid

' Get overlap percentage, default from camera file

ovLapPerct=MsgBox.Input("Enter your desired overlap percentage","Overlap

Percentage",overlap)

while ((ovLapPerct.AsNumber<10) OR (ovLapPerct.AsNumber>80))
ovLapPerct=MsgBox.Input("Overlap must be between 10 and 80 percent. Re-enter: ","Re-enter

Overlap Percent”,"10")

end

overLap=ovLapPerct

' get buffer width and setup constants needed for scale equation computations
bufferwidth=MsgBox.Input("Please enter your desired buffer width for one side of the line
(feet):","Enter Buffer Width","1000")
while (bufferWidth.AsNumber<300)

bufferwidth=MsgBox.Input("Buffer width too small. Must be 300 feet or more"+NL+"Re-enter
your buffer (feet):","Re-enter Buffer Width","1000")
end

' convert buffer width to meters
maxExtent=2*(Units.Convert(bufferwidth.AsNumber, #UNITS_LINEAR_FEET,#UNITS_LINEAR_M
ETERS))

" compute physical size of camera sensor
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pixelSize=pixRes.AsNumber
sizeAcross=acrossPath.AsNumber*pixelSize
sizeAlong=alongPath.AsNumber*pixelSize
if (sizeAcross<sizeAlong) then
ab=sizeAcross
else
ab=sizeAlong
end

' convert pixel widths to meters

if (pixUnits="MICRONS") then ' pixels are in microns
ab=ab*0.000001
sizeAlong=sizeAlong*(0.000001
sizeAcross=sizeAcross*0.000001

else ' pixels are in millimeters
ab=ab*0.001
sizeAlong=sizeAlong*0.001
sizeAcross=sizeAcross*0.001

end

' convert focal length to meters

focalLength=cFl.ASNumber

if (cFIUnits="MILLIMETERS") then ' focal length is in millimeters
focalLength=focalLength*0.001

else ' focal length is in inches
focalLength=focalLength*0.0254

end

"add 15% to total buffer to include extra area around buffer
maxExtent=maxExtent*1.15

' compute padding amount to add to ground distance in order to

' compensate for horizontal & vertical position error, also

" for tile error, using error estimates read from camera file
hvCorrect=((2*focalLength-ab)*posError.AsNumber)/(2*focalLength)
tiltRadians=tiltErrorDeg.AsNumber.AsRadians
tiltCorrect=(maxExtent/2)*((-
1*((ab”2)+4*(focalLength”~2))*tiltRadians.Sin)/(2*ab*(ab*tiltRadians.Sin-
2*focalLength*tiltRadians.Cos)))
maxExtent=maxExtent+hvCorrect+tiltCorrect

" compute flying height from maxExtent (buffer width), ab, and focalLength
flyHt=(focalLength*maxExtent)/ab

' check to see if computed height is less than the minimum flying height allowed
' change to minimum height if needed (minimum height is 305 meters=1000 feet)
if (flyHt<305) then
flyHt=305
end

" compute ground distances (map units) along & across path using flyHt

groundAlong=(flyHt*sizeAlong)/focalLength
groundAcross=(flyHt*sizeAcross)/focalLength
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' compute amount of distance not overlapped (5% error margin added)
lapPerct=(100-overlap.AsNumber)*0.01

lapDist=groundAlong*lapPerct

lapDist=IlapDist*0.95

' compute estimated time between photo points

timebetpts=IlapDist/33.528

msgBox.Info("At 75 MPH, time between photo points is " + timebetpts.AsString +
"Seconds","Time Interval")

' compute number of points needed along line
lineLength=Units.Convert(newPoly.ReturnLength,theView.GetUnits, #UNITS_LINEAR_METERS)
numPoints=(lineLength/lapDist).Ceiling

aPoint=newPoly.Along(0)

aPoint=aPoint.ReturnUnprojected(thePrj)

' compute the flying height based upon elevation obtained from DEM
theElev=theDEM.CellValue(aPoint,Prj.MakeNull)

flyHt=flyHt+theElev

' convert flying height to feet if necessary
if (flyHtUnits="FEET") then

flyHt=Units.Convert(flyHt, #UNITS_LINEAR_METERS,#UNITS_LINEAR_FEET)
end

if (flyHtUnits="FEET") then
theElev=Units.Convert(theElev, # UNITS_LINEAR_METERS, #UNITS_LINEAR_FEET)
multiplier=100

else
multiplier=10

end

flyHt=flyHt+theElev

" round the flying height up to nearest 100 feet or 10 meters
flyHt=((flyHt/multiplier).Ceiling)*multiplier

' start editing session and add the points
lineName=msgBox.Input("Enter a name for this line: ","Line Name","")
theFTab=theWaypointLayer.GetFTab
theFTab.StartEditingWithRecovery

theFTab.BeginTransaction

'create two lineup points at the head of the line
newPoint=newPoly.Along(100/numPaints)
originPoint=newPoly.Along(0)
deltaX=2*(newPoint.GetX-originPoint.GetX)
deltaY=2*(newPoint.GetY-originPoint.GetY)

foreachiinl.. 2

theField=theFTab.FindField("Shape")
newPoint=Point.Make(originPoint.GetX-((3-i)*deltaX), originPoint.GetY-((3-i)*deltaY))
rec=theFTab.AddRecord
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theFTab.SetValue(theField,rec,newPoint)
theField=theFTab.FindField("Easting")
theFTab.SetValue(theField,rec,newPoint.GetX.SetFormat("ddddddd").AsString)
theField=theFTab.FindField("Northing")
theFTab.SetValue(theField,rec,newPoint.GetY.SetFormat("dddddddd").AsString)
newPoint=newPoint.ReturnUnprojected(thePrj)
theField=theFTab.FindField("Long")
theFTab.SetValue(theField,rec,newPoint.GetX.SetFormat("ddd.dddddddd™))
theField=theFTab.FindField("Lat")
theFTab.SetValue(theField,rec,newPoint.GetY.SetFormat("dd.dddddddd™))
ftName=lineName + " Lineup Point " + " " + i.SetFormat("ddd").AsString
latDeg=newPoint.GetY.Truncate
latMin=((newPoint.GetY-latDeg)*60).Truncate
latSec=(((newPoint.GetY-latDeg)*60)-latMin)*60
lonDeg=newPoint.GetX.Truncate
lonMin=((newPoint.GetX-lonDeg)*60).Truncate
lonSec=({(newPoint.GetX-lonDeg)*60)-lonMin)*60
lonDMS=lonDeg.AsString+" d "+lonMin.AsString+"
m"+lonSec.SetFormat("dd.dddd").AsString+" s"
latDMS=latDeg.AsString+" d "+latMin.AsString+" m "+latSec.SetFormat("dd.dddd").AsString+"
g"
theField=theFTab.FindField("Lat_dms")
theFTab.SetValue(theField,rec,latDMS)
theField=theFTab.FindField("Lon_dms")
theFTab.SetValue(theField,rec,lonDMS)
theField=theFTab.FindField("Feat_name")
theFtab.SetValue(theField,rec,ftName)
theField=theFTab.FindField("Photo")
theFTab.SetValue(theField,rec,"0")
theField=theFTab.FindField("Airspeed")
theFtab.SetValue(theField,rec,75)
theField=theFTab.FindField("Fly_ht")
theFTab.SetValue(theField, rec,flyHt)
theField=theFTab.FindField("Ht_units")
theFTab.SetValue(theField,rec,flyHtUnits)
theField=theFTab.FindField("Cam_res")
theFTab.SetValue(theField,rec,resSet)
theField=theFTab.FindField("Format")
theFTab.SetValue(theField,rec,"JPEG")
theField=theFTab.FindField("Path")
theFTab.SetValue(theField,rec,1)
end

' create the points along the line now

for each i in 0..numPoints
newPoint=newPoly.Along((100/numPoints)*i)
theField=theFTab.FindField("Shape")
rec=theFTab.AddRecord
theFTab.SetValue(theField,rec,newPoint)
theField=theFTab.FindField("Easting")
theFTab.SetValue(theField,rec, newPoint.GetX.SetFormat("ddddddd").AsString)
theField=theFTab.FindField("Northing")
theFTab.SetValue(theField,rec,newPoint.GetY.SetFormat("dddddddd").AsString)
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newPoint=newPoint.ReturnUnprojected(thePrj)
theField=theFTab.FindField("Long")
theFTab.SetValue(theField,rec,newPoint.GetX.SetFormat("ddd.dddddddd™))
theField=theFTab.FindField("Lat")
theFTab.SetValue(theField,rec,newPoint.GetY.SetFormat("dd.dddddddd™))
ftName=lineName + " " + i.SetFormat("ddd").AsString
latDeg=newPoint.GetY.Truncate
latMin=((newPoint.GetY-latDeg)*60).Truncate
latSec=({(newPoint.GetY-latDeg)*60)-latMin)*60
lonDeg=newPoint.GetX.Truncate
lonMin=((newPoint.GetX-lonDeg)*60).Truncate
lonSec=(((newPoint.GetX-lonDeg)*60)-lonMin)*60
lonDMS=|onDeg.AsString+" d "+lonMin.AsString+" m
"+lonSec.SetFormat("dd.dddd").AsString+" s"
latDMS=latDeg.AsString+" d "+latMin.AsString+" m "+latSec.SetFormat("dd.dddd").AsString+"
theField=theFTab.FindField("Lat_dms™)
theFTab.SetValue(theField,rec,latDMS)
theField=theFTab.FindField("Lon_dms")
theFTab.SetValue(theField,rec,lonDMS)
theField=theFTab.FindField("Feat_name")
theFtab.SetValue(theField, rec,ftName)
theField=theFTab.FindField("Photo™)
theFTab.SetValue(theField,rec,"1")
theField=theFTab.FindField("Airspeed")
theFtab.SetValue(theField,rec,75)
theField=theFTab.FindField("Fly_ht")
theFTab.SetValue(theField,rec,flyHt)
theField=theFTab.FindField("Ht_units")
theFTab.SetValue(theField,rec, flyHtUnits)
theField=theFTab.FindField("Cam_res")
theFTab.SetValue(theField,rec,resSet)
theField=theFTab.FindField("Format")
theFTab.SetValue(theField,rec,"JPEG")
theField=theFTab.FindField("Path™)
theFTab.SetValue(theField,rec,1)
end

S

theFTab.UpdateSelection
theFTab.EndTransaction
theFTab.StopEditingWithRecovery(True)
theView.Invalidate
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Script for Photography Mission Flight Path Optimization

theView=Av.GetActiveDoc
theThemes=theView.GetThemes

' check to see if the waypoint layer exists in the TOC
"if it doesn't, add it to the project
theWaypointLayer=theView.FindTheme("Waypoints.shp™")
if (theWaypointLayer=nil) then
theFilePath=FileDialog.Show("waypoints.shp","Waypoints","Locate The Waypoint File")
if (theFilePath=nil) Then
exit
end
theSrcname=SrcName.Make(theFilePath.AsString)
theWaypointLayer=Theme.Make(theSrcname)
theView.AddTheme(theWaypointLayer)
end

numRecords=theWaypointLayer.GetFTab.GetNumRecords

' begin editing and clear out any previous route optimizations
theFTab=theWaypointLayer.GetFTab
theFTab.StartEditingWithRecovery

theFTab.BeginTransaction

theField=theFTab.FindField("1d")

For Each i in 0..(numRecords-1)
theFTab.SetValue(theField,i,0)
end

' make a list of all waypoints that are currently set
theList=List.Make
For Each i in 0..(numRecords-1)
thelList.Add(i)
End

' set the origin at the Old Town Airport and make a list for distances
theCurrOrigin=Point.Make(525816,4977778)
theDistancelist=List.Make

currNumRecords=numRecords

i=0

While (i<numRecords)
" on each pass of the loop, initialize the lowest distance to the
' distance between the current origin and the first record in theList
theField=theFTab.FindField("Easting")
theEasting=theFTab.ReturnValue(theField,theList.Get(0)).AsNumber
theField=theFTab.FindField("Northing")
theNorthing=theFTab.ReturnValue(theField,theList.Get(0)).AsNumber
theNewPoint=Point.Make(theEasting,theNorthing)
lowestVal=theCurrOrigin.Distance(theNewPoint)
lowestVallndex=0
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" compute all the distances for the current collection of waypoints
' from the current origin
For each k in 0..(currNumRecords-1)
theField=theFTab.FindField("Easting")
theEasting=theFTab.ReturnValue(theField,theList.Get(k)).AsNumber
theField=theFTab.FindField("Northing")
theNorthing=theFTab.ReturnValue(theField,theList.Get(k)).AsNumber
theNewPoint=Point.Make(theEasting,theNorthing)
theDistancelList.Add(theCurrOrigin.Distance(theNewPoint))
if (theCurrOrigin.Distance(theNewPoint)<lowestVal) then
lowestVal=theCurrOrigin.Distance(theNewPoint)
lowestValindex=k
end
end

' check to see if the next closest point is part of a path

"if s0, back up to start of that line and add order numbers to all

' points in the line, removing them from theList
theField=theFTab.FindField("Path™")
theValue=theFTab.ReturnValue(theField,theList.Get(lowestVallndex))
theField=theFTab.FindField("Feat_name")
theFeatName=theFTab.ReturnValue(theField,thelList.Get(lowestVallndex))

if (theValue=1) then ' closest point is in a path
' check to see if the closest point is the beginning of a path
theString=theFeatName.Right(16)
if (theString="Lineup Point 01") then
theBoolean=False
else
theBoolean=True
end
While (theBoolean)
lowestVallndex=lowestVallndex-1
theFeatName=theFTab.ReturnValue(theField,theList.Get(lowestVallndex))
theString=theFeatName.Right(16)
if (theString="Lineup Point 01") then
theBoolean=False
else
theBoolean=True
end
end

' now at beginning of path, add the path point-by-point until end of path
" start by adding the first point of the path and remove it
theField=theFTab.FindField("Id")
theFTab.SetValue(theField,theList.Get(lowestVallndex),i)
theList.Remove(lowestVallndex)
theDistanceList.Remove(lowestVallndex)

i=i+1

currNumRecords=currNumRecords-1

' now add the remaining points in the path, stopping when either the line
" ends (Path is no longer=1) or the beginning of a new line is detected
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theField=theFTab.FindField("Path™)
theValue=theFTab.ReturnValue(theField,thelList.Get(lowestVallndex))
theField=theFTab.FindField("Feat_name")
theFeatName=theFTab.ReturnValue(theField,thelist.Get(lowestVallndex))
theString=theFeatName.Right(16)
if ((theString="Lineup Point 01") Or (theValue=0)) then
theBoolean=False
else
theBoolean=True
end
While (theBoolean)
theField=theFTab.FindField("1d")
theFTab.SetValue(theField, theList.Get(lowestvallndex),i)
theField=theFTab.FindField("Path")
theValue=theFTab.ReturnValue(theField,thelist.Get(lowestVallndex))
theField=theFTab.FindField("Easting")
theEasting=theFTab.ReturnValue(theField,theList.Get(lowestVallndex)).AsNumber
theField=theFTab.FindField("Northing")
theNorthing=theFTab.ReturnValue(theField,theList.Get(lowestVallndex)).AsNumber
theNewPoint=Point.Make(theEasting,theNorthing)
theCurrOrigin=theNewPoint
theList.Remove(lowestVallndex)
theDistancelList.Remove(lowestValIndex)
i=i+1
currNumRecords=currNumRecords-1
' check to see if the end of the list has been reached
if (lowestVallndex<theList.Count) then
theField=theFTab.FindField("Feat_name")
theFeatName=theFTab.Returnvalue(theField,theList.Get(lowestVallndex))
theString=theFeatName.Right(16)
if ((theString="Lineup Point 01") Or (theValue=0)) then
theBoolean=False
else
theBoolean=True
end
else ' the end of the list has been reached
theBoolean=False
end
end
else
" write the current i (order) to the ID field of the record that is
" closest to the current origin
theField=theFTab.FindField("1d")
theFTab.SetValue(theField, theList.Get(lowestVallndex),i)
currNumRecords=currNumRecords-1

' set the current origin to the next closest point and remove the next

' closest point's indices from thelist and theDistanceList
theField=theFTab.FindField("Easting")
theEasting=theFTab.ReturnValue(theField,theList.Get(lowestVallndex)).AsNumber
theField=theFTab.FindField("Northing")
theNorthing=theFTab.ReturnValue(theField,thelist.Get(lowestValindex)).AsNumber
theNewPoint=Point.Make(theEasting,theNorthing)
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theCurrOrigin=theNewPoint
theList.Remove(lowestValindex)
theDistancelist.Remove(lowestVallndex)
i=i+1
end
end

' stop editing and save changes
theFTab.UpdateSelection
theFTab.EndTransaction
theFTab.StopEditingWithRecovery(True)
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APPENDIX B: VBScript Code for ArcPad Customizations

Script for Navigation and Camera Triggering Operations

Sub startNav
Dim thelayer, theRecords, estg, nrthg, ptName, layerCount, i, theHandle

' If Nikon Capture is not running, run it
theHandle=System.FindWindow ("#32770", "Nikon Capture Camera Control")
If theHandle=0 Then

Application.Run("C:\Program Files\Nikon\NCapture4\Control\NControl.exe")
End If

"If there are more than 0 layers and the first layer is a point layer, navigate
If (Map.Layers.Count > 0) Then
Set thelLayer=Map.Layers(1)
Set theRecords=thelLayer.Records

"make sure that a waypoint layer exists at layer 1
If theRecords.Fields("Visited") Is Nothing Then
MsgBox "Waypoint Layer Must Be Loaded At Top of TOC!"_
, VvbExclamation, "ERROR"

Application.UserProperties("FlightInProgress")="NotFlying"
Exit Sub
End If

" Disable the toolbar button for starting navigation, enable the button to stop
Application.Toolbars("Flight™).Item("NavigateCapture™).Enabled= False
Application.Toolbars("Flight").Item("StopNavigation").Enabled= True
Application.Toolbars("Flight").Item("NextPoint").Enabled= True
Application.Toolbars("Flight").Item("ResetFlags").Enabled= True

"set all layers identifiable property to false except the waypoint layer
layerCount=Application.Map.Layers.Count
i=2
Do While i<=layerCount
If Application.Map.Layers(i).Layertype=0 And _
(Not Application.Map.Layers(i).Comments="ECW Local Raster File") Then
Application.Map.Layers(i).Identifiable= False
End If

i=i+1
Loop

" check to make sure that the layer is editable
If Not thelayer.Editable Then
theLayer.Editable= True
End If

"start the GPS if it is not already active
If Not Application.GPS.IsOpen Then
Application.GPS.Open

Application.ExecuteCommand("gpspositionwindow™)
End If
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"start the GPS tracklog if not active
Application.ExecuteCommand("gpstracklog")
' if the navigation is not active, activate it and send the bookmarked waypoint
" to navigation. The bookmarked waypoint may not be the first in file - it is
"the current bookmarked waypoint. Upon loading the waypoint layer, the first
"waypoint will automatically be bookmarked. If there is a selected record in
"the waypoint layer, use that as the starting navigation point
Dim theSelLayer, yn, currBookmark
If Not Navigation.Active Then
Set theSellLayer=Map.SelectionLayer
'if a record is selected, navigate to it if ok with user
If (Not theSellLayer Is Nothing) Then
currBookmark = theRecords.Bookmark
theRecords.Bookmark=Map.SelectionBookmark
yn = MsgBox ("Waypoint " & theRecords.Fields("Feat_name™) _
& " Is Currently Selected. Start Navigation There?"_
,vbYesNo,"Navigate To Selected?")
If yn=7 Then
"NO was clicked, return bookmark to previous record
theRecords.Bookmark = currBookmark
End If
End If
estg=theRecords.Fields("Easting").Value
nrthg=theRecords.Fields("Northing").Value
ptName=theRecords.Fields("Feat_name™").Value
Navigation.GotoXy estg, nrthg, ptName
End If
Application.UserProperties("FlightInProgress”)="FlightInProgress"
Else
Application.UserProperties("FlightInProgress")="NotFlying"
End If
End Sub

Script, Execute on GPS Position Message Receipt, Update Status Information,
Compute Closest Point Along Current Bearing, Trigger Camera if In Position

Sub gpsPositionUpdate
Dim thelayer, theRecords, estg, nrthg, ptName
Dim photoFlag, flyHt, htUnits, flySpeed, ptld, posError
Dim currX, currY, currAlt, currCOG, currSOG, brg2pt, dist2pt, time2target
"if not in flight mode, then exit the sub, operate as normal
If Application.UserProperties("FlightInProgress”) = "NotFlying" Then
Exit Sub
End If

On Error Resume Next
"get current X and Y coordinates, COG, height, and speed from GPS
currX = GPS.X
currY = GPS.Y
currAlt = GPS. Altitude
currCOG = GPS.Properties("COG") ' COG is Course Over Ground
currSOG = GPS.Properties("SOG") ' SOG is Speed Over Ground (in kmy/h)
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"read attributes for current waypoint from attribute table
Set thelLayer=Map.Layers(1)
Set theRecords=thelLayer.Records
estg=theRecords.Fields("Easting").Value
nrthg=theRecords.Fields("Northing").Value
ptName=theRecords.Fields("Feat_name").Value
If theRecords.Fields("Photo").Value=0 Then
photoFlag= False
Else
photoFlag=True
End If
flyHt=theRecords.Fields("Fly_Ht").Value
htUnits=theRecords.Fields("Ht_Units").Value
flySpeed=theRecords.Fields("Airspeed").Value
ptId=theRecords.Fields("ID").Value

If Not Navigation.Active Then
Navigation.GotoXY estg, nrthg, ptName
End If
" get the bearing And distance To current waypoint
brg2pt=Navigation.Bearing
dist2pt=Navigation.Distance

' compute location of nearest point to target along current bearing (COG)
Dim closestBrg, brgDiff, missAmt

" compute difference in bearing of current COG from bearing to target
"and convert the difference To radians
brgDiff = bearingDiff(brg2pt, currCOG) * 0.0174532925

'if current bearing is less than 90 degrees off target, compute closest
' point data, otherwise set time to large number, indicating bearing error
If brgDiff<90 Then
" compute miss amount due to difference between current COG and bearing to point
missAmt = dist2pt * Sin(brgDiff)

"create a point at the intersection of the current COG line and the bearing line

" perpendicular to the current bearing line that passes through the waypoint
Dim ptNewPointl, ptNewPoint2, alpha, bd, hu
Set ptNewPoint1 = Application.CreateAppObject("Point") ' current location
Set ptNewPoint2 = Application.CreateAppObject("Point™) ' closest point
"make a point at the waypoint location
ptNewPoint1.X=estg
ptNewPointl.Y=nrthg

' compute bearing of line from waypoint to intersection with current bearing line
closestBrg = currCOG + 270

'if adding 270 degrees puts closestBrg over 360 degrees, convert to less than 360
If closestBrg >= 360 Then
closestBrg = closestBrg - 360
End If
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"make the closest point

If closestBrg = 0 Then
ptNewPoint2.X = ptNewPointl.X
ptNewPoint2.Y = ptNewPointl.Y + missAmt

Elseif (closestBrg>0 And closestBrg<90) Then
alpha=(90 - closestBrg) * 0.0174532925 ' convert to radians
ptNewPoint2.X = ptNewPoint1.X + missAmt * Cos(alpha)
ptNewPoint2.Y = ptNewPointl.Y + missAmt * Sin(alpha)

Elseif closestBrg = 90 Then
ptNewPoint2.X = ptNewPointl.X + missAmt
ptNewPoint2.Y = ptNewPointl.Y

Elseif (closestBrg>90 And closestBrg<180) Then
alpha=(180 - closestBrg) * 0.0174532925 ' convert to radians
ptNewPoint2.X = ptNewPointl.X + missAmt * Sin(alpha)
ptNewPoint2.Y = ptNewPointl.Y - missAmt * Cos(alpha)

Elseif closestBrg = 180 Then
ptNewPoint2.X = ptNewPointl.X
ptNewPoint2.Y = ptNewPointl.Y - missAmt

Elseif (closestBrg>180 And closestBrg<270) Then
alpha=(270 - closestBrg) * 0.0174532925 ' convert to radians
ptNewPoint2.X = ptNewPoint1.X - missAmt * Cos(alpha)
ptNewPoint2.Y = ptNewPointl.Y - missAmt * Sin(alpha)

Elseif closestBrg = 270 Then
ptNewPoint2.X = ptNewPoint1.X - missAmt
ptNewPoint2.Y = ptNewPointl.Y

Eise
alpha=(360 - closestBrg)* 0.0174532925 ' convert to radians
ptNewPoint2.X = ptNewPoint1.X - missAmt * Sin(alpha)
ptNewPoint2.Y = ptNewPointl.Y + missAmt * Cos(alpha)

End If

"move ptNewPointl to current location
ptNewPoint1.X=currX
ptNewPointl.Y=currY

"compute distance to nearest point along current bearing
dist2pt = ptNewPoint1.DistanceTo(ptNewPoint2)

"compute time to target (1 km/h = 0.277778 my/s)
If currSOG<>0 Then
time2target=round(dist2pt/(currSOG*0.277778),1)
Else
time2target=888888
End If
Else
time2target=999999
End If

"convert current speed over ground (S0G) to MP/H from KM/H
currSOG = Round( (currSOG * 0.62) ,0)

If htUnits="FEET" Then
currAlt = Round( (currAlt * 3.28) , 0)
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hu=" ft"

Else
currAlt = Round(currAlt, 0)
hu="m"

End If

bd=Round(bearingDiff(brg2pt, currCOG), 1)
If bd > 90 Then
missAmt=777777
Else
missAmt= Round(missAmt, 0)
End If

' send data to the status bar
Application.Statusbar.Text = ptName & " FLY@: " & flyHt & hu _
& " BRG OFF: " & bd & " deg” & " MISS+/-: " & missAmt _
&"m"&" T2T: " & time2target & " sec." & " PHOTO: " & photoFlag

"jf the time is less than three seconds and miss amount is less than 3*position error, take
photo

" by starting system timer, which will trigger the takePhoto script in the timeltarget

If (time2target < 3 And (Not Application.Timer.Enabled) And (missAmt<60)) Then
" convert from seconds to milliseconds
time2target = Round((timeZ2target * 1000)-500,0)
Application.Timer.Interval = Cint(time2target)
Application.Timer.Enabled= True
End If

End Sub

Script to Trigger Camera, Store Coordinates at Moment of Exposure, Move on to
Next Waypoint

Sub takePhoto

" this script turns off the system timer, sends the instruction to take the photo,

" stores the coordinates in the current bookmarked waypoint's record, moves the
"bookmark to the next waypoint (if one exists), and sends the new point to the

" navigation object

Dim currX, currY, currAlt, currCOG, currSOG, thelLayer, theRecords, theHandle
Application.Timer.Enabled= False

"obtain gps coordinates, altitude, COG, and SOG
currX = GPS.X
currY = GPS.Y
currAlt = GPS.Altitude
currCOG = GPS.Properties("COG") ' COG is Course Over Ground
currSOG = GPS.Properties("SOG") 'SOG /s Speed Over Ground (in km/h)

Set thelLayer=Map.Layers(1)
Set theRecords=thelayer.Records
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"if this is a photo point and no valid photo taken here, take the photo

If (theRecords.Fields("Photo")<>0 And theRecords.Fields("Visited").Value<>1) Then
theHandle=System.FindWindow("#32770", "Nikon Capture Camera Control")
System.PostMessage theHandle, 273, 1160
"' show message to take a photo, store the coordinates, ht, COG, SOG
Application.Statusbar. Text = " ! Take Photo 1"
theRecords.fields("CaptureX").Value=currX
theRecords.fields("CaptureY").Value=currY
If theRecords.Fields("Ht_Units").Value="FEET" Then

currAlt = currAlt * 3.28

End If
theRecords.Fields("CaptureHt").Value=currAlt
theRecords.Fields("CaptureCOG").Value=currCOG
"convert current speed over ground (SOG) to MP/H from KM/H
currSOG = currSOG * 0.62
theRecords.Fields("CaptureSOG").Value=currSOG
theRecords.Fields("CaptureUTC").Value=GPS.Properties("UTC")

End If

"mark the point as visited
Dim yn
theRecords.fields("Visited").Value=1
If (theRecords.Fields("Path").Value=0 And _
theRecords.Fields("Photo").Value=1) Then
"the photo is not in a path and is not a navigation point, verify OK
yn = MsgBox("Photo OK?", vbYesNo, "Verify")
"'a vbYesNo message box returns 6 for yes, 7 for no
If yn=7 Then 'mark as missed/skipped
theRecords.Fields("Visited").Value=2
End If
End If
' save the updates to the waypoint record attributes
theRecords.Update
" now move bookmark to next waypoint if present, otherwise clear Navigation
Dim theX, theY, pointName, boolFlag
If theRecords.Fields("Visited").Value=2 Then
yn=MsgBox("Move On To Next Point?"”, vbYesNo, "Skip Missed Point?")
Else
yn=6
End If
If yn=6 Then
boolFlag=moveToNext(theRecords)
End If
"if yn<>6, the current point will stay as the current navigation target,
"allowing another try to capture it
End Sub
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Script to Compute Absolute Bearing Difference Between Current Bearing (COG)
and Bearing to Target

Function bearingDiff(brg2target, theCOG)
" this function retumns the difference in bearing between the current course
"over ground (COG) and the bearing to the target.
Dim diff
diff = Abs(brg2target-theCOG)
If diff > 180 Then
bearingDiff = 360 - diff
Else
bearingDiff = diff
End If
End Function

Script to Move Current Point Bookmark to Next Waypoint Record Upon
Skipping/Missing a Waypoint

Sub moveNextPt
"this function moves the bookmark to the next point in the waypoint layer
"if it exists after writing a code 2 (missed/skipped) to the
" current bookmarked record's visited field
Dim thelayer, theRecords, theX, theY, pointName, boolFlag
Set thelLayer=Map.Layers(1)
Set theRecords=thelayer.Records

" check to make sure that the layer is editable
If Not thelayer. Editable Then
thelayer.Editable=True

End If
'set the current bookmarked record’s Visited field to 2
theRecords.Fields("Visited").Value=2
theRecords.Update
"move to the next record in the list if it exists, otherwise
' terminate navigation and reset button controls, uses moveToNext function
boolFlag=moveToNext(theRecords)

End Sub

Script to Move Current Waypoint Bookmark to Next Waypoint Record

Function moveToNext(theRecords)
"this subroutine moves the waypoint layer record bookmark to the next non-visited
" record, skipping those that have been visited (Visited=1) or already skipped
" (Visited=2). If no other records exist, the toolbuttons are reset and the
' Navigation is disabled, but GPS activity is maintained.

Dim theX, theY, pointName, boolFlag
"move to next record that has not been visited or skipped

Do While theRecords.Fields("visited").Value>0

If Not theRecords.EOF Then ' there is at least one more record
theRecords.MoveNext
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theX=theRecords.Fields("Easting").Value
theY=theRecords.Fields("Northing").Value
pointName=theRecords.Fields("Feat_name").Value
Navigation.GotoXY theX, theY, pointName
boolFlag=True
Else ' the end of the waypoint list has been reached
Navigation.Clear
Application.Toolbars("Flight™).Item("NavigateCapture").Enabled= True
Application.Toolbars("Flight").Item("StopNavigation").Enabled= False
Application.Toolbars("Flight™).Item("NextPoint™).Enabled= False
Application.Toolbars("Flight™).ltem("ResetFlags").Enabled= True
boolFlag= False
Application.UserProperties("FlightInProgress”)="NotFlying"
Exit Do
End If
Loop
moveToNext=boolFlag
End Function

Script for Resetting All Visited Flags in the Waypoint Layer

Sub resetFlags
Dim theLayer, theRecords
Set thelLayer=Map.Layers(1)
Set theRecords=thelayer.Records
"make sure the layer is editable
If Not thelLayer.Editable Then
thelayer.Editable= True
End If
" cycle through all points and reset the Visited field to zero
theRecords.MoveFirst
Do While Not theRecords.EOF
theRecords.Fields("Visited").Value=0
If Not theRecords.EOF Then
theRecords.MoveNext
End If
Loop
" commit the changes
theRecords.Update
End Sub
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