KML EXPORT & 3D CONSTRUCTION POINT TIP SHEET FOR iWitness™ V2

Working with GPS Coordinates

STEP 1. Conduct the iWitness project and assure the scale distance used is set in Meters (Metres).
NOTE: there is no need to apply the “3-2-1".

NOTE: Itis important that one uses GPS Control Points (CPs) with good two-dimensional spatial
separation. In this project example, we used six CPs (identified as white labels, in FIGURE 1). We
recommend use of at least 6 CP’s for the KML export — more CPs are better than less.

STEP 2. Use the GPS instrument and record the CPs - (in this example, we used a hand-held
Garmin Etrex™ GPS, and set the GPS device on the ground, at the same location as the six iWitness
measured photogrammetric markers A,B,S, Q, E, L). The horizontal coordinate readout of the GPS
device must be in Degrees & Decimal Minutes, whereas the height must be in Meters.

STEP 3. Create a text file (using Microsoft Notepad) of the Step 2, GPS recorded readings. See
FIGURE 2.

STEP 4. Use the iWitness “Transformation to Control” dialog box (pull-down menu of Photogrammetry

+ Transformation to control), using the Step 3 text file. Mark the CPs in an open image, or the 3D View.
See FIGURE 5.
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THE ABOVE COORDINATES ARE (LEFT TO RIGHT):

POINT LABEL, LATITUDE, LONGITUDE & HEIGHT
(IN DEGREES & DECIMAL MINUTES).

THE HEIGHT UNITS MUST BE IN METERS (METRES)

NOTE: Only enter the Point Label, Latitude, Longitude & Height in the “Notepad”

Text file. Values must be space or tab delimited.

FIGURE 2




STEP 5. Click the “Import Control
Points”

Control Label

Figure 3

Select Hemisphere

STEP 6. Click the radio button
for the proper hemisphere.

North-West : 5 ' L 'North-East
South-West ' South-East

DT

Figure 4




3D Transformation to control dialog box presented with Six Control Points Marked

We measured the parking
stalls with iWitness

to illustrate the

process.

S60317.6694 5270949.3870
- 560318.8458 -52?0956.8091
. S560326.1345 .52?09?9.1142
- 560316.0907 -52?0980.36‘29
. 560308.6458 .52?0973.3760
- S60310.0551 -52?0953.5?0?
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Note: the RMS fit is about eight-tenths of a meter; this is due to the measurement
uncertainty of the hand-held GPS. The generally much higher relative accuracy of
3D points within the iWitness network, scaled using the A|B scale distance, is not

affected by the transformation into the GPS coordinate system.
FIGURE 5




STEP 6. Open the 3D View (3D Button). NOTE:
within the 3D view, you many have to depress the
ALT key + Left Mouse Drag around the network
of points to “zoom to full extent”.

The iWitness coordinates in the 3D Points (FIGURE 6) are
now in the WGS84 Global Coordinate System and can be
exported as a KML file to an ‘earth viewer” e.g., Google
Earth.

However, before exporting, we 3D Peints
Wl” now dlSCUSS the KML Point Label % i Z-0ffset # Rays iQuaIity angle (deq) iDescription
Export b Sh|ft Param eterS" [+ I3 S60317.4891 5270951.1272 37.9109 0.0000 4 0,59 5.7

n B 5603192429 5270956.3191 38,1725 0.0000

and the “3D CONSTRUCTION Bl c_a1_srrow 5503145744 5270958.5801 37,3434 0.0000
POINT” prOCEdureS. [+ ] S80320.1186 5270358,9325 38,2695 00000

0.32 53.2
0.0 48.2
0,30 50.6
n E 5603074284 SEV097Z 0283 30,6825 0.0000
n F 56031015686 S270977.53803 36,1280 0.0000

0.44 &a.0
016 85.5
n G S60322.7415 5270966.6812 38,5567 0.0000 0.29 4.4
n H 5603167054 5270930, 9053 37,3506 0.0000 0.72 16.8
n I 560311.3008 5270964, 4790 36,5361 0.0000
n ] Sa0321.0192 52709614840 38,3546 0.0000
n K 5603252920 D270974, 4723 33,9740 0.0000

n L. 560309.5190 5270958, 6754 36,4412 0.0000

0.34 6.4
0.4 50,1
0.1a 26,7
0.37 75.8
n gl 560326.1099 5270977.1055 39.16% 0.0000 0.25 8.0
n M S60324.3956 5270971.8931 38,7919 0.0000 0.22 Z1.6
n [u] S60323.5447 S270989, 2045 38,6505 0.0000
n P 5603104450 2709615333 36,4907 0.0000

n Q S60315.5908 5270975.9183 37.06817 0.0000

0.24 &0.2
020 7.7
071 &7.3
n R 560313.0503 5270970, 2565 36,6509 0.0000 0.60 69.9
n 5 S60326,9537 5270979.7011 39.35945 0.0000

n T S560321.5862 5270964, 0785 38,4590 0.0000

Takal RMS:
Add ‘ Process [20 points, O codes] 0.43 pixels Close

0.25 63.8
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KML Export “Shift Parameters”

KML Export “Shift” Parameters

Hand-held GPS devices provide relatively accurate measurements but their reported coordinates
KML Export Options | X | can often be a few meters "off” the real coordinate values.

—Create KML file from: If you export a KML file and find that the network is "offset” in Google Earth, you can "shift” the
network in @ North-South andjor East-West direction before exporting the KML file again.

l_' I s Use the "Ruler” tool in Google Earth to help you determine the required "shift”,
I_ lines You can do this 8s many times as required, to make sure the exported KML file appears in the
I—' p='-lw’in.-"s correct location in Google Earth.
I™ |textures ~North-South "shift" factor East-West "shift" factor
0.0  mefres I 0.0 metres
Cancel
Mote: Narth is positive, South is negative Note: East is positive, West is negative |
|| Acply s Eport kL |

The positioning accuracy of both hand-held GPS devices and the imagery in virtual
globe viewers is such that measured GPS positions are often a few meters
removed from their ‘correct’ positions as depicted in Google Earth. In order to
compensate for this offset, the user can specify a ‘shift’ factor, to position the iWitness
points closer to the positions shown in the imagery. The amount of shift required is
entered in meters via the KML Export ‘shift’ parameters window after the KML Export
operation. For the initial export of the KML file, the shift factor should be left at 0.0
meters. Once the saved KML file is opened directly into Google Earth, or other
compatible software for viewing, the user can employ a distance measuring tool to
determine the required shift of the point array. The shifts can be in both the
North/South and/or East/West directions, the signs being positive for North and East,
and negative for South and West.

The next slide presents an example: FIGURE 7




In FIGURE 7, the point labeled GPSPoint 2, is incorrectly positioned in Google Earth. The point should in
fact be placed at a location 5m North and 2m East of its current position. In this case, a shift factor of
+5m in the North/South direction and +2m in the East/West direction would move the point to the position
indicated in the underlying image, as well as moving all other points in the network by the same amount.
This is an iterative process where the user can export and view the KML file as many times as required
to make sure the exported coordinates appear in the correct location.

GPSPOINT2+*

FIGURE 7




ADDING 3D CONSTRUCTION POINTS

Goal:

This tip sheet will discuss entering Hand Held GPS coordinates into the project
discussed so far. The example will be adding a quantity of three Garmin Etrex
(GPS) measurements into the iWitness project. In this example, the user wishes
to measure three additional points (tens of meters from the iWitness network),
where the GPS accuracy is not as ‘critical’ as the iWitness measurements.

The relative accuracy of the GPS coordinates will typically agree to the iWitness
measurements to an uncertainty of about 1 meter or so.

NOTE: this process is accomplished before doing the KML export.

Background:

3D Constructed Points are 3D points which can be manually added to an oriented
iWitness network, and displayed within the 3D View. 3D constructed points are

not measured photogrammetric points and are therefore not included in the

bundle adjustment. 3D Constructed Points can be added to the iWitness network
using the Add button at the base of the 3D Points List. The user can manually

input 3D points either in Cartesian coordinates or, where GPS control points are
present, in degrees & decimal minutes for horizontal position and in meters for height.




STEP i) Click the “ADD” button in the 3D Points List.
STEP ii) Click the “Enter GPS-style coordinates” (radio button).

STEP iii) Click the “From File...” button

Paint Label - s i | i Z-0ffsek | # Rays | Quality | Aangle (deg) | Description
n.ﬂ. S60317.45891 52709511272 37.9109 0.0000 4 0.59 65.7

[+ [ S60319.2429 5270956,3191 36.1728 0.0000 5 0,32 53,2
Bl c ot srrow S60314.5744 5270953,5801 37.3434 0.0000 0,90 48.2
[+ |} S60320.1186 5270953,9326 38,2695 0.0000 0,30 50,6
B: S60307.4264 52709726263 35,6828 0,0000 0,44 8.0
[+ |5 S60310,1586 52709773803 36,1280 0,0000 0,16 B5.5
[+ |9 560322, 7415 SE70966,6512 36,5567 0,0000 0,29 54,4
B+ B60316,7054 SE709G0,9053 37,3506 0,0000 0,72 16,8
E: B60311,3005 BE70964.,4790 36,5361
[+ | B60521.0192 709614540 38,3546
[+ IS BE0AE5, 2926 5270074.4723 38,9740 Label: |
[+ [ S60309.5190 5270955, 6754 64412

[+ [ 5603261099  5270977.1055 39,1696 Latituds degies deamalininies

n M Se0324, 3956 S270971.8931 38,7919

Add a constructed 3D point

Longitude | degrees | decimal minutes
n o] S6053235.5447 5270969,2945 35,6505 I I

[+ [ S60310.4450 5270961.5333 36,4907 Height | metres (% Enker GPS-style coordinates
H- E60315.5508 5270975.9153 37.0617 Il
[+ | 560313.0303 5270970.2568 36,6509 Clear | Add From File. .

n 5 Sel326,95357 S270979,7011 39,3945 0,000 63,8
n T Sel3zl. 5802 SET709604, 0755 38,4590 0,000 51z

Expork

THT | (O3 ' DKF ‘ kML | I) add ‘ | Pracess: [20 points, 0 codes] T;fﬂ;ﬁ; Close FIGURE 8




STEP iv) Click the name of the control file (in this example we named it
“construction GPS points”), and then click Open. The Figure 4 dialog is now
displayed; click the proper “hemisphere” radio button.

NOTE: these “3D construction points” were recorded on scene and then put into a
Microsoft Notepad (txt file) from the Hand Held GPS device. The “txt file” is

formatted exactly the same as in Figure 2.

L\} Look jr: | ) GPS_test j

i backups
’—'JI [Z] construction GPS points <

Dezkiop

<

ty Documents

w8
ky Computer <

File Edit Formak  Yiew Help

47 35,269 122 11.805 38
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Court
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Plan View (iWitness 3D network upper center))
and Qty. 3 GPS construction points (upper left and lower right)

FIGURE 10

Note: FIGURE 12 illustrates the above results in Google Earth




STEP v) Click the .KML and save to your working folder. The .KML can now
be “shifted” as indicated in FIGURE 7.

FIGURE 12 is a screen capture of the .KML result in Google Earth.

3D Points

1 1 | 1 |
Poink Label " ¥ | Z-Offset | # Rays | Quality Angle (deq) | Description
uF\ Se0317.5645 5270951.0138 37,7918 0.0000 =] 0.59 Tl

. ARROW_E 560274,3181 52710211857 39,0000 NI M M
. ARROW W 560219,1635 5271022 4656 40,0000 ETES M M
u B 560319.4362 5270956, 2492 36,0522 0.0000 5

. COURT 560394, 3855 5270301 9524 36,0000 NI M M
u C_AT_ARROW _TIP 560314.6499 52709536150 37,6015 0.0000
u o] S60320,3650 5270955 .55851 35,1465 0.0000

0,52
0.50
u E SE0307,. 4225 5270973 0235 36,7615 0.0000 1.25
u G Se0323,1410 5270966 6551 38,4249 0.0000 0.2z
u I Se0311,3354 5270964 6430 37.1582 0.0000 0.2z
u ] Se0321,3150 5270961 4513 38,2262 0.0000 0.37
u K Se0325,8602 52709745299 38,8411 0.0000 0.27
u L SE0309,4426 52709558 7664 37.0610 0.0000 0.43
u I Se0326,7349 SZT0977 1747 39,0369 0.0000 0.3z
n I Se03z4,9012 SET0971 . 9302 30,6623 0.0000 0.18
n 8] D60323,9947 SZ70969.3170 33,5210 0.0000 0.2z
u P S60310,4254 SZ70961.8575 37,1079 0.0000 0.28
u POST S60317.1140 SZ70981 2463 379700 0.0000 0.53
u Q 560315,9369 SET0979. 2733 377174 0.0000 0.62

u R D60313,1854 SZ70970, 4956 37,2831 0.0000 0,35

L 1 o = = LT R ) I = )

0.55 b’

II 3 SE0327.6410 52709797935 39,2601 0,0000
Export
; Total RMS:

DHHF ML Add | E [19 points, O codes] 0.48 pixels _ﬂ F I G U R E 1 1




+ARROW_W

RARROWZE ; : (IS

®2010 Google F I G U R E 12

s © 2010 Europa Technologles

|
“ 7 : -
Imagery Date: Jun 12, 2010 % © ®35.328' N 122° 11.852°W elev. 40m Eyealt 311m




