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Localization & Grid to Ground Scale Factors in SurvCE
Mark Silver, ms@igage.com, +1-801-412-0011 x16, blog.ashgps.com

Grid-to-Ground
CSF is function of:

Latitude, Elevation and Projection

Difficult to choose a smgle reasonable CSF for a large prOJect
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Especially if you have moderate eIevatlon changes Here is an example of the change of 400’ elevation

at my house:
-

LA

Localizations

A localization (or calibration) allows you to best match an existing survey or to start a new survey at
ground and control the basis of bearings.

Reusing last localization? Clean slate!

Equip: Localization: Points
P A< @630

-Locallzatg EEN v § x
__System 1/

File: Job Settings:
P AL @631
£ Job Settings v | x

Options I Stake

Equip: Loc..: GPS

SurvCE P XN @633

SurvCE

SurvCE

%, | ocalization v B X

I Points [ By Helmert
S TS

Format

System Pomts | By Helmert
Prompt for First Point PtID I Norlhin I Easting I Eleva| D Base Translation
Pt ID:|1 North: |5000 Localization Method
Elev: 100 East: |5000 Multi Point Method:
Desc: |start ‘ [Plane Similarity
A One Point Azimuth: |Geodetic =
[] Use Last Job Localization

Geoid File: | ContinentalUS_NGS201

2pt Rotate Only
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[ Scleci = ][ Define Job Attributes |

| Load | [ View | [Monitor] | save |
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If you work at a mine and reuse the localization on every job, you might want to check ‘Use Last Job
Localization’ (a), otherwise probably not.

The ‘Clear Localizaiton’ (b) disassociates the .loc file from your job. But it does not delete it, so you can
always get back.

Be careful with Grid to Ground and Azimuth (c); always (almost) have a GEQID file loaded in the
background.

001 Start a new job at 10,000, 10,000; use Geodetic North at Ground

based at a chosen parcel corner.
At Grid

SurvCE P AL 6:37 SurvCE P X639

I
= Point Inverse

o onlF]) &l e

Ptl: N7505891.6903ft E2286140.5269ft

£, MAP VIEW
FILE VIEW DRAW (OGO TOOLS

Cmd: |Layer: [0 75442.5241ft se
Bearing: N1°1840"W  HDist: 5283.66
2 SDist: 5292.655ft EDiff: 308.306f
- Slope: 5.84% 17.14:1

Pt2: N7511173.9744ft E2286019.6261ft
25750.8304ft ne

1
@E-' e e () |
| 3800ft Next Pt: =
D @ Show: Brg N,E v

Ptl: N7505891.6903ft E2286140.5269ft
Z25442.5241ft se

Bearing: N1°18'40"W HDist: 5283.667ft
SDist: 5292.655ft EDiff: 308.306ft
Slope: 5.84% 17.14:1

Pt2: N7511173.9744ft E2286019.6261ft
z5750.8304ft ne
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Occupy SE, compute combined scale factor, translate to 10000,10000 with GeoN Basis of Bearing (BOB).
Verify the resulting ground distance and bearing (a), enter a starting point (b):

SurvCE P e XA @643

v X

- -l
= Localization

I Points [ By Helmert
S TS

[[] Base Translation

Localization Method
Multi Point Method:
|Plane Similarity

One Point Azimuth: |Geodetic =] ]
Geoid File: | ContinentalUS_NGS201

Geoid Method:  |Quadratic 2
Grid to Ground:

1.000185551647 (7] (@ |

SurvCE

- -
= Local Point

v X
Please enter local coordinate values.

You may use a point ID from the
current or control job.

Point From File:

Local Northing:

10000

Local Easting: {10000

ft
ft
ft

Local Elevation: |5400

P XL @ 645
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Do single point localization from ‘Equip: Localization: Points: Add’, read the GPS (occupying SE mark),
then store both points and inverse:

SurvCE P AN E6as SurvCE P 2O 647
%, GPs Coordinates £ MAP VIEW | x:]
v FILE VIEW DRAW (COGO TOOLS
Cmd: || |Layer: |0 |
@ |Read GPS!
X

(O Enter Latitude/Longitude

O From Raw File

-

e,
(Y VSR

Ptl: N10000.0004ft E9999.9999ft

Zz5400.0042ft se

Bearing: NO°11'07"E Ground: 5284.654ft Grid: 5283.673ft
SDist: 5293.639ft EDiff: 308.306ft

Slope: 5.83% 17.14:1

Pt2: N15284.6263ft E10017.0834ft

z5708.3105ft ne

o

Now, let’s pick up a local benchmark for elevation, store VBM (e), turn off vertical on exiting point (f):
SurvCE P A @ 27

SurvCE P A4 @19

268

2, yse Point for:

*, STORE PTS

[ |
SJ [A] [0 [C] [

Fixed re111/11, 64007t
x

Horizontal Control

Y

[O|Vertical Control

pel4  [pesc:[E®  |TH[6-562]
N:10664.2859 E:14844.6989 7:5483.950
HSDV:0.007 VSDV:0.026 PDOP:

1AARRIAIE |

0]
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Add new point by recalling point 3, then editing elevation to match VBM (g), use Raw File for GPS
coordinate (h), turn off Horz on VBM:

SurvCE P e @ 0 SurvCE P e @730 SurvCE P X4 @3

2 Local Point 2 GPs Coordinates 2, use Point for:

Please enter local coordinate values.
You may use a point ID from the
current or control job.

Read GPS
O [O[Horizontal Control
Point From File: I:l (O Enter Latitude/Longitude

i= Vertical Control
Local Northing: |10664.28617  |ft @®|Erom Raw File]

Local Easting:  |14844.696173 |ft

Local Elevation: |5486.95 ft
gl h i

Then reprocess, finally verify that the VBM has the correct elevation.

002 Stat a new job, following a historic plat, matching the original basis-
of-bearing but holding exact ground measurements.

First occupy the SE corner and compute a valid CSF (a). The record BOB is North 1 deg 5 min East. Add a
new base point 10000,10000 (b):

SurvCE § A< E 643 SurvCE

* Localization v | X

*2 Enter and Edit Coordinates

Points [ By Helmert
System | TS
Type CRD: Alphanumeric
[] Base Translation | ‘&
Localization Method
Multi Point Method: Point ID:
|Plane Similarity Northing: 10000.0000 ft
One Point Azimuf: [Geodetic l'].l Easting: 10000.0000  |ft
Geoid File: ContinentaIUS_NGSZUl Elevation: 5400,0000 ft
Geoid Method:  |Quadratic L
Grid to Ground: —
Description: SEL E=
1.000185551647 8| P =
a b | Prev || Next || Store HLJtiIitiesl
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COGO: 9. Manual Traverse (a), compute a coordinate, based on 1 for some point about 1 mile north on
record BOB. Occupy and Store both points (11&22). Add to localization(1->11; 2->12)

SurvCE P e @707

SurvCE P AL @702 SurvCE P 2L 706

";:‘-Locali..nm @ v X

| System | TS GPS |
BTN By Helmert |

Helmert

R,
£ Manual Traverse VI IE

2 pts:4 <= 12
= =l

...| Northing Easting Elevatiol
10000.00 [10000.00 |5400.00! Pt ID INorthing IEasting El

15279.06 _|10099.83 __|5400.00 1 10000.0000 10000.0000 |54

&
7505851.69 | 2286140.53 5442.52 5 15576.056 |10065,8365 |54t

Occupy Pt ID:

Backsight Pt ID

Target PID: (g o 7511173.97 2286019.63|5750.83
2 [[] TR Mode

Desc: |NEL | =

Bearing NE °05'00"E |NE ¥ -

ea””g N1°05007 { Scale:1.000000 2pt Rotate Only
Elev. Diff. 0.0000 DZ || Avg HRes:0.0000 Avg VRes:0.0000
Horz Dist 5280.0000 |HD (v Ky 03 Add | [Delete | [ Edit | [on/off
N:15279.0562 E:10099.8269 Z:5400.00 Edit Add Load | [ View | [Monitor| | Save
[ calculate ]| Store | d Find Delete e

Check the “2pt Rotate Only’ box, we don’t want to honor the original distance as it was slope chained.
Reprocess when prompted. Inverse when complete:

Ptll: N10000.0000ft E10000.0000ft

Z25089.4188ft se m

Bearing: N1°05'00"E Ground: 5284.648ft Grid: 5283.668ft
SDist: 5293.634ft EDiff: 308.306ft

Slope: 5.83% 17.14:1

Ptl1l2: N15283.7033ft E10099.9148ft

Zz5397.7251ft ne m

003 Start a new job, using a custom Low Distortion Projection, based at
a central location at the job. Choose the correct projection scale factor
so that distances are ground.

Start a new job, change the System option for LL display to decimal degrees:
SurvCE R X4 @E 737

2 30b Settings v | X

Format Options Stake

New Job

Distance: |[US Survey Feet 7]

[Decimal Feet v

Angle; |Degrees, Minutes, Seconds|*|

v | T
Zero Azimuth: [North [}

Edit Projection List
Projection:
|UsA/NADB3/UT Central ]
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Occupy the point that you want to use for the project datum. Store a 30-second average as point #1;
then COGO: Calculator: Conversion and recall point 1, then click on ‘Solve Lat/Lon’:
SurvCE a4 Ern

SurvCE R X4 @ 743

*, Average Results *£ calculator X

[ Standard [ Scientific

Generic

Valid Readings: |10/10
Fixed: 10/10 O M->Ft ) DD->G @ LLH->Grid
: (O sbfza->HD/VD () Az->Br
lat: @ NS Northing
Average

| TP 750589168848 |
Lon: (@ W{E Easting
W 109.1640522 |[2286140.52791 |

Hat: PtID: Hat:

‘Solve Lat/Lon||ISE| Solve N/E |

North: |7505891.688ft |
East: |2286140.528ft
Elev: |5435.959ft

0.0027ft

Min Max
North: |7505891.685ft 7505891
East: 2286140.525ft 228614

Apply Localization
Apply Geoid

b
Note the Lat and Lon:
N 40.9023695246 W 109.1640522309

Navigate to Equip: Localization: System, edit the projection list and choose Add User Defined
SurvCE P e @ 747

2, New System

B v x

System: J103

Projection [Transverse_Mercator |7
Datum:

Load File ][ User Defined |
Scale Factor: |1

C. Meridian: -109.1640522
Zone Width: 6
Lat. of Origin: {40.90236952
False Northing: [1524.003 m
False Easting: |5000f m

d

Set the ‘C. Meridian’ to the longitude (make sure negative!) of the point; the Lat of Origin to the

latitude. Set the False N & E to what you wan the point to be (5000f will automatically translate to
1524.003 meters).

Navigate back to Localization: GPS and use the Grid to Ground to find a reasonable scale factor (e):
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SurvCE P X4 @ 7:50 SurvCE P X4 @ 751 SurvCE P X4 @752

= GPS Gr..to Ground Infor = Edit/View System

B [ x

%, GPS Gr..to Ground INfoN

System:  J103

Projection |Transverse_Mercator |'||

GPS Grid to Ground HAS BEEN Datum: GPS Grid to Ground HAS BEEN
o — o
Scale factor set by Read GPS ‘ Edit/View Dai|-lliﬂ-l-|—|-|5=f-n‘ﬂ-ﬂﬁfI | Scale factor set by Read GPS
to a Combined Factor value of: Scale Factor: | |1.000257842 to a Combined Factor value of:
1.000257842087 C. Meridian: 1.000000000458
-14.167m geoid offset applied to ’ ’ -14.167m geoid offset applied to
Zone Width: 6
Scale Point set by Read GPS to Lat. of Origin: |40.90236952 Scale Point set by Read GPS to
N: 4999.999 E: 5000.000 False Northing: [1524.003 m N: 5000.003 E: 5000.002
False Easting: |1524.003 m
e fl g

Then go back to the coordinate system definitation and change the scale factor to the computed scale
factor (f); finally return to the Grid to Ground computation and verify that the CSF is nearly 1.0.

Change the Lat/Lon display back to DMS.

Next store the SE and NE corner and inverse between them:
Pt2: N5000.0003ft E5000.0022ft
725435.9592ft se
Bearing: NO°11'07"E  HDist: 5284.640ft
SDist: 5293.626ft EDiff: 308.313ft
Slope: 5.83% 17.14:1
Pt3: N10284.6125ft E5017.0823ft
25744 .2720ft ne

Save the system description to an HTM file for later use as job metadata:
& X 4 & 8:00

'%Locali..nm @ v | X
Sistem [ T [

PtID | Northing ing | Eleva

Reprocess the job so that the stored point is localized to match the local datum point, here are the
EXACT steps:
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From the ‘File’ menu (h) click on ‘Raw Data’, then (i) accept the current job’s RWS5 file, (j) click on
‘Process GPS':

h

SurvCE

2, 308:003

R plal I O e TR

- Data
13ab = Transfer .
- Import/ Y
2 Job Settings 2p Z Export S
3 Points i=|8DeleteJob &/
Feature Code .
5 st | 0 Exit B |

SurvCE

2 RAW Files

El=E)

) \Program Files\SurvCE\Data\GWA\

_Backup
[®l001.rw5
[®l001A.rW5
[®1002.rw5
[m1003.rw5
[m1833.rw5
[®833b.rw5

£ Raw File: 003.rw5

= x
Process No Adjust Compass
Process GPS Crandall
Edit/Export RW5 Direct-Reverse
File Report
Angle Balance L)rawu:wr;:'erse
Transit Triangulate

Jrme

J

Accept the defaults (k) (sometimes you will need to enter 1/jobCSF but not in the LDP case); look at the
results () and save to text file if desired; click the red check mark (m):

a .
<= Process Raw File v

KEEE) Proj. | Redundancies | Types |

X

Scale:

1.00000000

| Localization File

I Geoid Separation File

Localization File: None
Geoid File:

Transformation:

ContinentalUS_NG<

II»—'\(': 1e Similarity

|

One Point Localization Azimuth:

|

K

SurvCE

2, 308:003

Raw File: 003.rw5

A\ Save Coordinate file
changes:
\Program

Files\Sur..ta\GWA\003.crd

SurvCE

-_ . "
= Review File

CRD file> /Program Files/SurvCE/DE
Localization file>
Geoid File> /Program Files/SurvCE/

Point  Latitude Longitude |~
No. Northing Easting

1 40°54'08.53029" -109°09
1 5000.0000 5000.0000
2 40°54'08.53029" -109°09
2 5000.0003 5000.0022

3 40°55'00.73293" -109°09

5017.082:9

10284.6125

(KOS B3|

SurvCE

2, 308:003

= Data
e ={p Transfer ®
2 Job Settings 2p|7 IE'“""',':" £

3 Points i= |8 DeleteJob &)
| Yes | | No ‘
4Raw Data [§5 RV TTS
J —_—
Feature Code o Feature Code .

® List ﬂ;ﬂ} 0 Exit | 5 et (02 | 0 Exit e

n O

It worked!

2 Raw File: 003.rw5

= x
Process No Adjust Compass
Process GPS Crandall
Edit/Export RW5 Direct-Reverse
File Report
. ) Draw Traverse
Angle Balance Lines
Transit Triangulate
m
®
]
=)
P...| Northing | Easting | Elevation
1 /5000.00 5000.00 [5435.959
2 5000.00 5000.00 |5435.959
3 10284.61 5017.08 .

RO— @ &
Edit Add
Find Delete
p!
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004 Using the previous job, with LDP geodetic basis of bearings and
ground distances (10,000, 10,000.) Hand enter a couple of NGS Control
Points using the published geodetic positions.

So, if we are working in a modified SPC or in an LDP, how can we export Lat/Lon’s or import Lat/Lons? In

this example, we have Geodetic coordinates for a NGS Control Monument with Orthometric height:
" . . o . ) :

"3 True AZN 00 11 04 E
o Mag Az N 10 00 30 W \

s UTM AzN 010104 W
UTC AzNO0O11840W

Ry S T

9‘!‘40 53 52.797 N 109 10 17.223 W NAD83
»“—1667.719— = =

How can we enter this Lat/Lon coordinate with Ortho height into our LDP job?

SurvCE P X4 @658 SurvCE PaALE

3
= Calculator X

Standard Scientific

o
~= Calculator

Standard

X
Scientific

Generic
OM->Ft (ODD->G @ LLH->Grid
() sD/ZA->HD/VD () Az->Br
lat: @ NS Northing

Lon: (@ W{E Easting

Hat: PtID: hge
[
|

| Solve Lat,fLon| Salve N/E

Save

[v] Apply Localization
[w] Apply Geoid

a

Generic
OM->ft (O DD->G @ LLH->Grid
(O sp/ZA->HDIVD () Az->Br
lat: @ N S Northing
[N 40°53'52.797" | [3407.36645 |
Lon: @ W(E Easting
[w 109°10'17.22 |[2954.06518 |

Hgt: [5471.5|PtID: Hgr:

r
| olve LatyLon —— [ Sohve e |
Apply Localization
] Apply Geoid

COGO: Calculator: Conversion: LLH->Grid (a)
Show how to enter a point AND explain ‘Apply Localization” and ‘Apply Geoid’.
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005 Start a new job, retracing an existing survey. Initially use a few
points to ‘get on the system’ then after finding the remaining corners,
do a multipoint calibration looking for blunders.

Found brass plug with X Rl
in gutter Pnt108

Begin by entering point 21 as 10000,10000,5800 (a) then project 22 (b) and continue to 23, 24, 25, 26
and 27:

SurvCE § 24 @ 644 § )2 @ 6:39

%, Enter and Edit Coordinates

-
2 Manual Traverse  |[[ZJN &

< Occupy Pt ID:
Type CRD: Alphanumeric SWStreet CL _i= | | 2P10int D 1":)%";2'2% 1E[)a[)sgltr;g00 5E4|§:
Backsight Pt ID B 22 10061.16 |10050.02 |540(
Point ID: [ ] 23 10196.55 |10160.75 540
Target PID:  — v o 24 10226.14 |10180.89 540(
ina: __ EN 25 10355.27 |10268.78 |540(
Norihing: 10000.00%0 ® 2 [L]TR Made 26 10131.41 |10291.83 540(

= 27 10008.89 10192.17 |540C

Easting: 10000.0000 ft Desc: |E5MT CL

Elevation: 5400.0000 ft Bearing NE N39°16'43"E [NE v
Elev. Diff, 0.0000 bz )
- Horz Dist 79.0150  |HD |7] <L N > |
Description: SWCOR LOT302 = N:61.1637 E:50.0238 Z:0.0000 Edit Add
gl Prev ][ Next ][ store |[utiities | pl[_Calewlate ] | Store | Find Delete

Points 24 and 25 have found 5RBC with reputable surveyor’s license number. 21, 22, 23, 26 and 27 are
missing, in heavy shrubs and under 1’ of snow.
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Draw parcel boundary (MapView: Draw Polyline 2D) d, then occupy and store the points that we found
(24=124 & 25=125):

SurvCE P X4 @ 6:50 SurvCE P XY =658
£ MAP VIEW X £ MAP VIEW X J
FILE VIEW DRAW (COGO TOOLS FILE VIEW DRAW (COGO TOOLS
Cmd: || |Layer: |0 Cmd: || |Layer: |0

25 125

X X

4

26

. / %
2)%/ 27/ 2
@E—b ) @E—b )

250 ft 5433000 ft

LIEVCY[ENENIY [

We have both local and Utah Central SPC points in our job at this point (e).

o

Add localization points:
SurvCE P A< @ 700

"Q‘-Locali..nm @ v X

System | TS GPS
BTSN By Helmert |

Helmert

PtID [Northing |Easting | EMd
24 10226.1360 10180.8886 54
25 [10355.2692/10268.7820 54(

Scale:0.998977 [] 2pt Rotate Only
Avg HRes:0.0000 Avg VRes:0.0000

Add Delete Edit On/Off
Load View | |Monitor| | Save

f
Click on Save to store the localization and then Reprocess the Raw File when prompted. Here are the
EXACT Steps:
SurvCE o
% Locali..n @ v X %, process Raw File v 7[ X
KELE) Proj. | Redundancies | Types |
Helmert
Scale: 1.0 0
2 Po_ints have bgen surveyed | T iaton e |
prior to updating
localization file. Would you | Geoid Separation File |
like to reprocess the raw
file? Localization File: 833b2.loc
Geoid File: ContinentalUS_NGS
| Yes ‘ | No | Transformation:
[Plane Similarity v
Add Delete Edit On/Off One Point Localization Azimuth:
Load View | [Monitor| [ Save [Geodetic Ul
g h

Click on Yes (g), (h) scale does not matter, we will honor the two points, ‘One Point Loca...” does not
matter as this is a two (and will become more) point.
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Click on the green checkmark, the full results are shown in a text file. You can click the disk button if you
would like to save to a text file.

SurvCE » : 3 ®
2. Review File %, Locali..n P 0 I
& =
CRD file> /Program Files/SurvCE/Df Point ID [ Northing | Easting | Eley
Localization file> /Program Files/Su PtID | Northing Easting Elg 21 10000.00 |10000.00 540!
Geoid File> /Program Files/SurvCE; 24 110226.1361|10180.8886 54( 22 10061.16 |10050.02 540!
. ’ & 25  |10355.2602 10268.7820 54 23 10196.55 110160.75 |5400
Point Latitude Longitude 24 10226.14 |10180.89 540(
No.  Northing Easting 25 10355.27 [10268.78 ,5403
124 40°45'46.85153" -111°4 26 10131.41 [10291.83 540!
124 10226.1361 10180.8¢ 27 10008.89 [10192.17 |5404
108 10017.50 [10014.44 529
125 40°45'48.12829" -111°4 Scale:0.999002 [ ] 2pt Rotate Only 124 10226.14 [10180.89 |530:
125  10355.2692  10268.78 Avg HRes:0.0000 Avg VRes:0.0000 0 0268.78 1529
108 40°45'44.78884" -111°4 | Add Delete Edit On/Off -
10017.5020  10014.44Y Load | [ view | [Monitor| [ Save Edit Add
— 2] [ Delee
L =8 | j

(j) Click on the red back button to return to the points tab, then click the green check mark to return to
the Equip menu. Look at the point list (k), all of the occupations are now local coordinates.

Now stake the un-found points. We were able to find 26 and 27 fully buried, within 0.5” of the staked
values. #26 is a 5RBC but there is sprinkler construction next to it and it appears to be leaning. Let’s add
these two points to our localization:

= Locali..n g @ v B X

System TS GPS
Helmert

SEtem TS | GPS
| Points | By Helmert

fsting | Elevation [HRes |[vRe _ i

180.8886/5400.0000 0.149 |-91.6 Easting | Elevation [HRes [V
D68.7820/5400.0000 0,144 |-100. 10180.8886 5400.0000 0.117 |-91
bo1.8257 5400.0000 10.247 |L84.9 10268.7820 5400.0000 0.072 -1

10291.8257|5400.0000 |0.368 |-84
1521702 5400.0000 : 10192.17025400.0000 [0.052 |-11

Scale:1.000545 2pt Rotate Only

Scale:1.000169 2pt Rotate Only
Avg HRes:0.1580 Avg VRes:0.0000 Avg HRes:0.0803 Avg VRes:0.0000
Add Delete Edit On/Off Add Delete Edit On/Off
Load View | |Monitor| [ Save Load View | [Monitor| | Save

[ m

Sure enough, #26 appears to have a horizontal issue (l). Turn #26 off (m). Reprocess with point 27
included and point 26 removed.
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Let’s check out that brass plug in the gutter. From map view, zoom in and select Inverse then enter

point 108:
“m fad u
b= OP: 108, BS:126 (-'I b4 i\ | OP:_PER, BS:108 a X
Inverse Inverse
-_PER Tr,"Ss,"P\ck oint or point ID
|| |A 210X 0] A A8X| | H D
Brg:567°33'33"W HD:299.9517ft NAzi: Brg.N50°43‘17"W HD:0.2240ft NAzi:3(
108, 10017.0988, 10014.2740, 5291.7 _PER, 10017.2406, 10014.1005, 0.00C
4 - rd

i, i,
TAEEARE JFRARAE

Click on the snap perpendicular button (n), then click on the line (0): 0.22" is amazing considering where
this 1982 survey is, the terrain and the ground stability!

With this existing job, show how to enter a state plane coordinate (for a subdivision control point),
convert to Lat/Lon and then convert to the local coordinates. Use this UTC USFeet coordinate:

7447599.30 N 1563871.41 5300.10 Ortho

006 Mix total station shots with GPS measurements at Grid.

Start a new job, shoot two GPS points, a starting point and a backsight point. Set the TS up on start and
backsight BS. In Equip: Localization: TS check the ‘Apply Ground to Grid’ checkbox (b). Click on the
calculator button and chose ‘Method: Grid Coordinates’:

SurvCE
%, STORE PTS L, | ocalization
- ool
S] (Al [0] [C] . e R ws | | Mo EEIEE] i | EZ))
Fixed | ril1/11, 1200t | North] East: z

: Curvature & Refraction

Sea Level Correction
1 Apply Ground to Grid:

@E—O s 1.000000000000 ﬁl
Pt |3 |DESC:|E ||6'562 [ Automatic scale to grid

N:7501752.1253E:2286216.9157 Z:5551.463
HSDV:0.007 VSDV:0.026 PDOP:

LIRY[EY/ENIENIEY Y c

[«3]
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Click the 123 button and choose point 1 to compute a CSF (d).

SurvCE o o & 7:5% %

SurvCE

= Point Details

EER v <

- T
= Localization

Method: [Grid Coordinal*] i= I Imjgflelmzr;s

2 15 Gro..o Grid v

7500553.04|2286248.24 5! North East: |
RIS 7500553.03612286248. 240,5551 451

Grid Factor:  [1.000067839218

[w] Curvature & Refraction

Height Factor: |0.999736702072 Sea Level Correction
Combined:  [0.999804523428 Apply Ground to Grid:
0.999804523428 El
[[] Automatic scale to grid

RGNS 3 & . f

Click the green check mark and go to ‘Survey: Store Points’ (g); setup and click ‘Backsight’

SurvCE

SurvCE

£ store Points @ X
=T Remote Benchmark |

= Backsight

= Backsight

£ =] x

| BES RS

Set tp BS Azimuth [¥)| [358°30'13" 358°30'13"
Occuby Point: M 358°30'13 — 58°30'13
= 5 Setup Results = Manual Read
iz |2 &l
Instr. Height: |5 ft OCPT: 1 BSPT: 2 0°00'00"
Backsight Point: |2 BS Azi: 358°30'13' Brg: N1°29'47"W

H:  5.000f  HT: 5.000ft CHeor o ]
Backsight Brg: Slope Distance:
Backsight HT: | Check Angle | | Check Angle |
] Use Backsight HT for Foresights
[ Confirm NEZ |[From Job][ Backsight | | SetAnge || Gies: | | SetAngle || Check |
g h I Set Angle and Read | i | Set Angle and Read |

SurvCE applies the single computed CSF to reduce each ground measurement (shot with TS) to grid:

1200.00 * 0.999804523 = 1199.7654
SurvCE Frdaa e L= eI

e\
= Point Inverse

00 xF & &

= Backsight

[v &l x

Pt1: Nr500553.0361& E2286248.2407ft Set t? BS Azimuth |7 0'1
2555114512t start

Bearing: N1°29'47"W Grid: 11¢ Setup Results

SDist: 1199.498ft  EDiff: 0.009ft

Slope: 0.00% 140487.15:1 Angle:  Dist: EN(Z):
Pt2: N7501752.1247ft E2286216.9184ft iy=

75551.4597ft bs Calc:  358°30'1Z 99,498 5551.46(

Meas: 358°30'1f 1199.765 |5551.481

Delta:  0°00'00" 0.268 0.021

EEE = P3| Check Angle
Nete:  [@ | |2 SetAngle || Check
| show. Brg N,E & " Set Angle and Read

Alternatively, you can choose ‘Automatic scale to grid” which computes a scale factor for every vector
independently: the CSF at both ends of the total station shot are applied to the measured ground
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distance.

SurvCE
SurvCE

- £, MAP VIEW
= Localization FILE VIEW DRAW COGO TOOLS
| Points By Helmert
System GPS Cmd: |Layer: ‘0 |
2
X
'

[] Sea Level Correction
] Apply Ground to Grid:

3 1
Automatic scale to grid <: @E—» x >f
3900 ft
| M IRVCYRVIEYEYEY

Consider (m) where 3 is 5280 W of 1 and 2 is 5280 N of 1. If we shoot from 1 to 2:
|MeaS: 0°00'00" 5279.035 5436.537 SF = 0.9998172348484848

However if we shoot from 1 to 3:
‘Meas: 270°00'0C 5279.022 5436.53 SF = 0.9998147727272727

For large projects, this is a very accurate method for combining traditional and GPS measurements.

007 Choose an appropriate Combined Scale Factor based on Job
corners. Set a Geodetic (True North) BOB system at the job center.
(Tricky because you need raw data at Job Center.)

Store the 4 corners of a job (a). Equip: Localization: GPS (tab), check Grid to Ground (b). Select ‘Average
Points’ (c)

3 - 2
% Localization

e ] 34
[ M Ps | (e Average Pointil|k2F4

£, MAP VIEW
FILE VIEW DRAW COGO TOOLS

System T

Cmd: “ |Layer: |D |

[[] Base Translation | &I North: Bast: Z
2 rLocalization Method————

Multi Point Method: Grid Factor:
Plane Similarity v]

3
A

One Point Azimuth: |Geodetic ¥

1/Combined: [1.000000000000

Geoid File: | ContinentalUS_NGS201 Scale Point
ﬁ Geoid Method:  [Quadratic (= Point Id:
- 3900 ft N-0.000 E: 0.000
1.000000000000 8| set by Manual Entry | Change Point
| b c

Enter the point range (d), then click ‘Average’, note the scale factor (looks about right) (e) and then click
the store point button (looks like a diskette). The next available point is automatically selected with the
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description ‘AVERAGED PT’ (f):

2 point ..e [ZE] E=E

on/Off | Point ID [ Northing | E4

s |37222723 B | P
——T T

2 store Point

3718.10 251.251| [

v X
sw 3764.2%85 Paint 1D IZ'

| T [> | : oint ID:

Average Corrections: Average Corrections:

Grid: Grid: 1.000075 Description: |[\E:¥Xe[=s)x =

Elev: Elev: 0.999729

1/Combine 1/Combine 1.000196 1/Combine 1.000196

Range of Pts: Range of Pts: Range of Pts:

= |z [0 = |z (O
d Average e Average f Average

Red back then green check mark back, SurvCE will choose the average point for the scale point and
register the new scale factor (g). Exit all the way back to the Equip menu. You will not be prompted to
reprocess the raw file. Go to COGO: Calculator: Converstion and recall point 5 (h). Mark sure ‘Apply

Geoid’ is check and click on Solve Lat/Lon (i):
SurvCE

3
= Calculator

* GPS Gr..to Ground Informati %, Calculator

| Standard

Standard | Scientific |
OM->ft (O DD->G @ LLH->Grid ]
(O sD/zA->HD/VD O Az->Br O M->Ft ODD->G @ LLH->Grid
lat: @ NS Northing Q sb/za->HDVD O Az->Br

lat: @ N() S Northing

GPSfG e G’rggnd e | |[7s08456.5816_| [N 40°54'34.5575||7508456.5816 |
Scale factor set by Average Points N - . .
to a Combined Factor value of: ton: @ W()E Easting Lon: @ W()E Easting
1.000193744733 | [28343.05276]] [w 109°10'24.83 |[2283443.08278 |
S Hat: I:h% Hgt: Hat: [5616.8]P1%" ot [5663.2
Scale Point set by Average Points Solve Lat/Lon Solve N/E E] [
N: 7508456.582 E: 2283443.083 | | | | |‘°’°""a "at/"°“| e LV VE |
(V] Apply L°C§|izati°n Apply Localization
(] Apply Geoid ) Apply Geoid
gl h i
Make a note of the Lat, Lon and Ellipsoid Height:
N 40°54'34.557508" W 109°10'24.832991" 5616.824

Re-enter the Localization menu, make sure the ‘One Point Azimuth’ is set to Geodetic, then select the
Points tab and add a new point. Choose point 5 to be the ‘Local Point’ (this loads the measured
elevation) (j); then change the Northing and Easting to rounded values (k). Choose to enter the Lat/Lon
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for the GPS coordinates:

SurvCE

£ Local Point

Please enter local coordinate values. Please enter local coordinate values.
You may use a point ID from the You may use a point ID from the
current or control job. current or control job.
(O Read GPS
Point From File: \:I Point From File: :I
= =2 @ |Enter Lafitude/Longitude]
Local Northing: | ESIEEEISRSTRIEIE | ft Local Northing: |10000 ft O Erom Raw File

Local Easting: ~ |2283443.08278 |ft Local Easting:  |10000 ft
Local Elevation: |5663.24904 |t Local Elevation: |5663.24904  |ft

i K |

Click the green check mark, then enter the saved Lat, Lon and Ellipsoid Height (m). Clcik the green check

mark to return to the points menu (n), click the green check mark and then save the localization
SurvCE P O E 631

= Locali.n BE ERY v § x

§ & X4 & 6:30

C @ mal o

m By Helmert

SurvCE AL E 60

% Enter Lat/Lon

System TS | GPS

Use dd.mmssss format. PtID | Northing Eatig ]
Latitude: N 40°54'34 55750 10000.0000 | 56¢ 2)  Points have been surveyed
: . prior to updating
@ North (O South localization file, Would you
) like to reprocess the raw
West East £ 3 |
® Oes Scale:1.000000 2pt Rotate Only | Yes | | No |
Flevation: [s616.824 |fe Avg HRes:0.0000 Avg VRes:0,0000
[ Add | [Delete] [ Edit | [an/off] Add | [Delete ] [ Edit | [on/off]
| Load | ‘ View | |Monimr|| Save | | Load ‘ | View | |Monimr|| Save |
m n Ol

Choose Yes to reprocess the raw file (o) Notice that the scale is set to the inverse of the CSF (p), click the
green check mark, the then red X, then the red X. Notice that (g) point 5 has not been recomputed
(because there was no raw data for this entry.)

SurvCE R NN 631
2 Process Raw File v I X
K& Proj. | Redundancies | Types |
Point ID | Northing | Easting H
Scale: 0.99980629, 1 5912.53 12189.87 |5
— 2 11197.19 1220639 |5
| Localization File | 3 1119277 |6945.99 |5
= —— 4 5886.36 689580 |5
| Geoid Separation File | 5 7508456.58 |2283443.08 |5
Localization File: 007.loc
Geoid File: ContinentalUS_NGS
Transformation:
[Plane Similarity v]
One Point Localization Azimuth: rKe..
[Geodetic "] Edit Add
a Find Delete
p ]

If you would like to have a point at this location you can use COGO: Calculator: Conversion.
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Uncheck ‘Apply Localization’ then recall point 5 (a). Solve for Lat/Lon. Check ‘Apply Localization’ then

click ‘Solve N/E’. Finally enter a new point ID 6 and click ‘Save’
SurvCE § o X & 6:37

*2 calculator b 4

Standard Scientific
Generic

M->Ft () DD->G (@ LLH->Grid
SD/ZA->HD/VD Az->Br
Lat:  @NQ S Northing
[N 40°54'34.5575|[ 10000 \
Lon: @ W (O E Easting

[w 109°10'24.83 |[10000.00002 |

Hot: [5616.8|P11D:_ Hgt:

5
[
[sove Lat/Lon| [ sonene |
[w] Apply Localization
Apply Geoid

008 Network Leveraging of Localization

e B R AT T oS B Construction has obliterated the North West corner of a
J U parcel in Salt Lake City. The current owners are replacing
the fence, repaving a parking area and setting
landscaping.

We want to match an existing survey which is based on
street monuments in two busy intersections in Utah
(2700 S & Main Street, 2100 S and Main Street).

We are NOT going to occupy these two points.

We know from experience checking in on similar
monuments in the area that the County Tie Sheets are
always within a couple of hundredths of RTK solutions
using the local “‘TURN’ network.

Our goal is to use the two street monuments, without
occupying them, but checking in on the previous survey
POB as a check point and then resetting the NW corner.
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_ 2100 SOUTH STREET 17

Stake Check-In

o
-
~
r
4
330"
\ i \ Y $89°52'00" W
; \ N 89°52'00"E_687.61'  cuam Link rence ,L — 13 , “"\‘/_\}3 00"
L THT HIIIHEIILILULHH?LIHE [T TP R ! TofiT o —T-econ Lor
I '+ BLOCK 40, I
| 2k NOTE PARKING STALL LINEARE VERY LIGHT w SioN . PLAT"A", BI
| - s < PLAMTER —— [- J SURVEY
3 29 |
l 0 Wl [ !
I w ASPHALT PAKING AREA RS
§ e i i -
o ENTRYNO. 1959047, BOOK 2121, PAGE. 399 . @ off o I
1 12.2'% 12.2" OVERHANG . 4
14 A el 41 sioewak  mce |
)
o -
| z ASPHALT PARKING AREA PLANTER off || q-sioewaLk !
fe—0.9'
| i =i £ s |
| 2 JTseEEo0W 19300 B o 15/
[ -—a 3 e
5 § ! s 1 _BuiLDING 4 ROOF OVERHANG Hi ]
i EXCEPTION NO.I0 . FH el
2@ SHERWIN WILLIAMS 1§ . MOUNTAIN STATES TEL.8 TEL ‘] SIDEWALK BELOW o 1 | "
E v-Jg o EASEMENT,ENTRYNO. 684783, |} 1 e 660
3 DEVELOPMENT CORP a2 00K 95: FAGE 4TS = B o i
PO. BOX 6027 g% Ad 3ce
CLEVELAND,OHIO e oS amus 58 - o I8
’§§ | E PLANTER IR
T A =1 RS T o
40.0, _] EP 1484 g -
i . BUILDING EXCEPTIONNO. 14 | <
97.3' 200 MOUNTAIN STATES TEL® TEL. e ©
| ENTRY NO. 4014123, 800K 560, Pace 1346 || || b
Ex‘zm?:‘s“urlzs TEL.8 T 2 BunLDING Lo 112 -
-2
! \ | ENTRY NO. z’maso.woxuw.neesas r#. i g He-tt2—pLanTER
w . off T -
}‘z’ ‘ ASPHALT PARKING AREA | S 9 1028 0.25'—= L-"— ° |8_
; — N >
«n 3 ‘l \\ \\ sﬂms74 |8 l g E
2 ASPHALT PARKING AREA DO, w
4 CHAIN LINK . | e E
=z, I | B 2w \ 00F OVERHANG |2 (7
=3 PAINTED PARKING STALLS %
= | @
o e
W 1 _J s w
4 g : RE 8 GUTTER o =
9 o' . 2' 'W 511.50' 4 SIDEWALK CuRB E 3.0' = ;
- - - = _ 2 e i @
X w
i g HAVEN  LANE w
1 d 1o
[ .0, 0
2100 SOUTH ST. | 14
o
= z
) A |
g Bl !
| b . 0.8, $89°52"00"W
WASAT A g
— o lave ) MECHAM GRANDE OT 33.00
. 1 INVESTMENTS, LLC H \
w 2280 SOUTHSTATEST.
w|  PROJECT = §¢<
E ‘LOCATION 2 ' SOUTH SALT LAKE, UT 8 L SE COR.LOT I
)
il ALUMALINE CORP. M : ':l ey
OF AMERICA s ol
| 2z . 57 EAST TRUMAN AVE. w 3 |
g
= VICINITY SOUTH SALT LAKE,UTAH l‘\‘
MAP " | §
$
{{F.H.
1 2 4'SIDEwALK  SIGN, : &l‘
DRI WM. CURB 8 GUTTER
' TRUMAN AVENUE s OMV gges2!00" W 17968 | 20
. B |
50" 0 50' 100" 150
"' . i 2700 SOUTH  STREET
SCALE 1"=50" - - = -

Enter the two street monuments (a 2700 S) (b 2100 S) as points 1 and 2:
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0 Salt Lake County Surveyor's Monument Reference Sheet
Salt Lake County Surveyor's Monument Reference Sheet —_—
PR | Point Name
Fichisals 16191002
Address Acaress
2700 S 100 E 21005 100 E
Honument Type Fonument Type
STREET MONUMENT STREET MONUMENT

Monument Description

Monument Gescription
Round Top Brass 2"

STANDARD FLAT BRASS 2.5"

Monument Status Honument Status
Found In Place FOUND IN PLACE

section Township/Range
19 1S1E

Section TownshipiRange
18 1s1E
Horizontal Datum:
State Plane, Utah Central Zone, Forizonta Datum;
NADS3 Meters State Plane, Utah Central Zone,
NA rs

Horthing 2264231.5045
Easting: 467191.839 Morthing 2265651.429
Easting: 467202.540

Last Observed Date Last Observed Date
11/15/2011 05/04/2000

Vertical Datum: Vertical Datum:
NAVD 88 Meters NAVD 88 Meters

" area ehotograpn
16193004
2700%. "]
I00E e ]

Elevation
Differential N/A
RTK 1296.5745

Elevaticn
Differertial N/A
RTK 1296.289

Bter bata: e Elevation Date:
1-15-20) > NiA
Control Used: % t;uaoc::ws’q i ’ Control Used: Tmage Not Available Tmage Mot Available
= ¥ NiA
Geoid Used. Geoid Used
GEOIDOY GEOIDSY
Vap Scale : Hep Scale
1.00001619733641 1.00001964
Convergence
-0.145535833876398 -0 14 55.2345

Combined Scale
0.89981936

N T

The tie sheets are in meters so you need to enter ‘M’ after each distance:

SurvCE oF X o @ 12:15 SurvCE o ) 4 @ 12115

SurvCE o ) 4@ 12:27

-, -,

= Enter and Edit Coordinates = Enter and Edit Coordinates

W g,
*= Point Inverse

@20 030 [F] <«

Type CRD: Alphanumeric Type CRD: Alphanumeric Ptl: N7428566.1943ft ?1532779'5595&
24253.8448ft 2700sMain
Bearing: NO°25'54"E  HDist: 4658.668

g g
Easting: ft Easting: ft l
Elevation: ft Elevation: ft

Description: 2700sMain = | Description: 2100sMain = I

o [erev ] [ext ] [ Store | [usiites] L Brev | [ Next | [ store |[utiites) o Show: BrgNE  [¥]

Inversing (c):

RECORD: NO 05 00 E 4659.500 (1/CSF 1.000178592)
Bearing: N0°25'54"E  HDist: 4658.668ft

SDist: 4658.668ft EDiff: -0.937ft

Slope: -0.02% -4973.81:1

Use COGO: Calculator: Conversion to compute the Lat/Lon/Ellipsoid height at these monuments:
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£, calculator £, calculator
[ Standard [ Scientific [ Standard [ Scientific ]
____ Conversion (I ___ Conversion (I
OM->Ft O DD->G @ LLH->Grid OQOM->Ft ODD->G @ LLH->Grid
() SD/ZA->HD/VD () Az->Br () SD/ZA->HD/ND () Az->Br
lat:  @N() S Northing lat: @ N() S Northing
[N 40°42'45.5224][7428566.1943 | [N 40°43'31.5542][7433224.72998 |
Lon: @ W (O E Easting Lon: @ W E Easting
[w 111°53'17.73 |[1532778.5585 | [w 111°53'17.54 |[1532813.6666 |
Hot: [4198.3]PLID: Hgr: [4253.8 Hot: [4197.4]PEID: Hgr: [4252.9
1 2
|Solve Lat/Lonl I Solve N/E | |Solve Lat/Lonl I Solve N/E ‘
Save Save
[] Apply Localization [] Apply Localization
Apply Geoid Apply Geoid
e
N 40°42'45.522485" N 40°43'31.554234"
W 111°53'17.733773" W 111°53'17.540435"
4198.313 (ellips) 4197.441 (ellips)

Now that we have geographic coordinates (Lat,Lon,Height) for these two controlling monuments, we
can create a local coordinate system. Let’s start at the South control point and call it 10,000, 10,000
with the elevation from point 1. In COGO: Keyboard Input, recall point 1 then set Northing and Easting
to 10,000, when prompted to overwrite change the PID to 11, next project a point (at ground) the
record bearing and distance from 11 (use COGO: Manual Traverse) (h):

SurvCE o ) 4 @ 12:39 SurvCE & € @ 12140 o X)) o @ 12:42
*, Enter and Edit Coordinati . point Protect *’=“- Manual Traverse c] <
Occupy Pt ID:
Type CRD: Alphanumeric Point ID 1 already used! 2700sMain L... 3=

Point ID:

N Point ID: Target Pt ID:
Northing: 10000.0000 ft 1 ,—|12 E ‘Eat(:droﬂ';Off

|USeNeanintID|11 ‘:I - =

Easting: 10000.0000 ft Desc: ‘2100 S Main (Local) EE
Elevation: 4253.8448 ft Bearing NE N0°05'00"E_|NE ()
Elev. Diff. 0.0000 Dz [7]

Horz Dist 4659.5000 |HD 7]

Description: 2700sMain E= N:14659.4951 E:10006.7770 Z:4253.84

£ [ rev ] [ Next |[ store | [utilities g h | Glukte ]| Store |

Now create ground system that matches the plat. From Equip: Localization use point 11 as the first
control point’s local value (i), you will have to hand enter the Lat/Lon/Height (j,k), since the local point’s
elevation exactly matches the control point leave Elevation enabled (1):
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SurvCE o ) @ 1294 SurvCE &) o @ 1149

%, |ocal Point %, Enter Lat/Lon

Please enter local coordinate values. Use dd.mmssss format.

You may use a point ID from the
current or contral job. O Read GPS Latitude: [N 40°42'45.52248

: le: th th
Point From File: _ @ |[Enter Latitude/Longitude @® No QO Sou
= Longitude:  [W 111°53'17.733

Local Northing: |10000 (O From Raw File @ West QO East

00 |n
10000 ft Elevation: 4198.313 ft
ft

Local Elevation: |4253.8448

Local Easting:

SurvCE ot X @ 12:46

%, Locali..n @ v X
Sigtem TS I GPS

m By Helmert

L ?
Scale:1.000000 2pt Rotate O
Avg HRes:0.0000 Avg VRes:0.0000
[[add ] [Delete | [ Edit | [on/off]
| Load ‘ | View | |Monitor|| Save |

Next enter the second control point 12. Use point 12 for local coordinates (m), then hand enter the
Lat/Lon/Height (n), turn off vertical (0):

SurvCE &) 4 & 1:00 SurvCE SurvCE

%= Use Point for:

= Enter Lat/Lon

%, Local Point

M B

Please enter local coordinate values. Use dd.mmssss format.
You may use a point ID from the
it trol job.
CUTEn or comrorie Latitude: [N 40°43'31.55423 Horizontal Control
Point From File: @ North O South
i= Longitude:  [W 111°53'17.540 [J[Vertical Control

Local Northing: |14659.495072 |ft @) West O East

Local Easting:  [10006.776966 |ft Elevation: 4252.908 ft

Local Elevation: |4253.8448 ft

m n Ol
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Make sure ‘2pt Rotate’ is unchecked, notice that the scale is exactly what we calculated earlier:
SurvCE & 4 @ 1:04

";—‘"Locali..n Es8" v

[ System TS | GPS
BTN By Hoimert

|ptiD [Latitude  [Longitude |

Scale:1.000179 [] 2pt Rotate Only
Avg HRes:0.0000 Avg VRes:0.0000

[ Add | [Delete] [ Edit | [onjoff]
| Load I I View | |]!lonitor|| Save 1

p
There are is no raw data (all of the points so far are SP’s) so SurvCE does not offer to reprocess the raw
file.

Now let’s use the ALTA survey to compute local coordinates from the 2100 S Main control point back to
the POB:

SO50W 1177.69 to CLStreet [13], thence

S8952 0W 66.00" to POB [14], thence

S89520W 687.61 to the NorthWest corner that we want to stake [15]

Starting at PID 12, use COGO: Manual Traverse to compute PID13 (qg) the street CL, then continue West
from 13 to compute the POB (r), then continue from PID 14 the POB west to the NW corner 15 (s):

SurvCE o ) @ 1012 SurvCE o ) o @ 1:15
% Manual Traverse D <« *2 Manual Traverse D < *2 Manual Traverse D <«
Occupy Pt ID: Occupy Pt ID: Occupy Pt ID:
2100 S Main... 3= CL Street i= POB i=
[ ] [
Target Pt ID: (] Enter El/OFF Target Pt ID: (] Enter El/OFF Target Pt ID: (] Enter El/OFF
13 [ ] TR Mode 14 [ ] TR Mode 15 [ ] TR Mode
Desc: |CL Street i= Desc: [POB i= Desc: |NW COR (=
Bearing SW 50°05'00"W |SW ¥/ Bearing SW 589°52'00" |SW |7/ Bearing SW 589°52'00" |SW |7/
Elev. Dff. 0.0000 pz 7] Elev. Dff. 0.0000 pz 7] Elev. Dff. 0.0000 Dz |7
Horz Dist 1177.6900 |HD [7] Horz Dist 66.0000 HD [7] Horz Dist 687.6100 [HD |7
N:13481.8063 E:10005.0641 72:4253.84 N:13481.6527 E:9939.0643 Z:4253.844 N:13480.0526 E:9251.4561 Z:4253.844
ol _Caleulate | Store | f[_Caleulate ] Store | o[ Calculate | Store |
1
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You can use the Map View to make sure that we are on track (t):
SurvCE & ) 4@ 1o

= MAP VIEW
FILE VIEW DRAW COGO TOOLS

Cmd: || |Layer: |U |
1Z

2900t

CIRYRVENIENRYEY

Now check in on the POB, use Survey: Stake Points and target the POB [14](u):

&A@ 1:28

1ft

Pu(16  |pesc:[sTk14 P THH[6.562]

N:13481.6355 E:9939.0396  Z:4253.748
HSDV:0.007 VSDV:0.026 PDOP:

P:14 Z:4253.845 POB

Fill 0.096

North 0.017 East 0.025

ILIRYCYIEVRY Y]]
Considering how we got here, a couple hundredths in Northing and Easting is okay.

Now we can stake the North West lot corner with confidence that we are on the previous survey.
(Actually, we checked in on two additional points hitting them within a couple of hundredths.)
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> W
Caq)rlséﬁ

USER CONFERENCE, April ?-11, 2018

San Diego, CA

SURVCE / GNSS: FIXING MISTAKES
Mark Silver | Tuesday 10:00 -11:30 am / Bay
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01:: | just collected 1,200 GPS field shots in the wrong state plane zone!

Ouch! That hurts, but it is no big deal. Just reprocess the raw file.

Here are some points that were collected in Utah North NAD83 (a):
eaca

SurvCE P Eak ] SurvCE PIEA e

% coordinate Projection . Raw File: s2j1l.rw5

: Name |Sou...
3496830.75 2286073.295435.94 USA/NAD83/UT Central |Carlson T
3502112.412285948.36|5744.2¢ 1103 User
Process GPS
File Report

USA/NAD83/UT North Carlson |

| ’ Crandall
Edit/Export RWS | ‘

Direct-Reverse |

( Ik . .
Edit Add Delete Add Predefined Transit gulate
a Find Delete b View Add User Defined 0

To reprocess, first make sure that the target projection is available in the Projection List, (File: Job
Settings: System (tab)) (b) MAKE SURE YOU SELECT THE DESIRED PROJECTION HERE (because you want
additional points to have the desired projection); then File: Raw Data; choose the current job raw file
(c). Click on “Process GPS’ then choose the desired projection on the ‘Proj.” tab (d), on the GPS tab make
sure the localization file is empty and a Geoid file is selected (e) click the green check mark, a review of
the newly projected points is displayed (f) which you can save with the disk button. Click on the red back

arrow.
SurvCE P oL@ SurvCE R 2NN 83s SurvCE P oL@
L process Raw File v X 2 Process Raw File v { X L Review File
GPS Z5M| Redundancies [ Types | K& Proj. | Redundancies | Types |
File: \Program Files\SurvCE\Data\GW|
Scale: 1.000 Process Results
—— Raw file> /Program Files/SurvCE/Dat;
Projection: | Localization File I CRD file> /Program Files/SurvCE/Dat{
USA/NAD83/UT Central & : ——— Localization file>
A/ / | Geoid Separation File I Geoid File> /Program Files/SurvCE/D:
Localization File: None " . -
S ‘ ‘ Geoid File: ContinentalUS_NGE coint haotr',:mz LEG:'S%'I:;“
E;Egg:-'tggg“ﬂ defined in Job Settings Transformation: 1 40°54'08.53028" -109°09'5
[Plane Similarity | 1 7505891.6878  2286140.5
Qne Po.|t1t Localization Azimuth: | 2 40°55'00.73289" -109°09'5
- 2 7511173.9749  2286019.6.
d e f e B
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Then click on the Red X to exit the Raw File tool. Click on ‘Yes” when prompted to save the coordinates

(g); finally use File: Point List to view the updated coordinates:
SurvCE P A 839
%, j08:5211 [] B
COGO | Road |

1 3496830.75 2286073.29 5435.962
2 13502112.41|2285948.36|5744.282

Raw File: s2j1.rw5

A\ Save Coordinate file
changes:
\Program
Files\Sur..a\GWA\S211.crd

e X
5 E_e;ture 1.’JcpdeM;I 0 Exit ey | Edit Add
g h Find Delete

Process GPS in Raw File ONLY works for points that have GNSS underlying data. Stored Points (SP) won’t
be reprojected.

The only way to get GNSS data is to setup a base OR to store a GNSS derived point.

02:: | just collected a ton of GPS data in international feet, it should
have been US Survey Feet!

This is a very common issue and it is harder to fix than you might expect.

Let’s make a new job and choose International Feet (a) and store a couple of points (b):
SurvCE D & X @ 846 SurvCE R SO 80

£, Raw File: s2j2.rw5s

= ) Settings v X

| Format Options Stake

New Job
- 1 7505906.70 2286145.10 5435.9
Distance: [Interational Feet _|¥) 2 [7511189.00(2286024.205744.2
Decimal Feet v | Process GPS

Angle: |Degrees, Minutes, Seconds '\]

Process No Adjust

Crandall

LL: |Degrees, Minutes, Seconds_'H

Zero Azimuth:

File

Report

Angle Balance )

|Edin'Exporch5H Direct-Reverse |
| ‘ v averse |
===

omp
Line
iang

Drz
|
Projection: s, = o ‘ S Tt
JUSA/NAD83/UT Central Edit Add
3 b Find Delete

The best thing is to store the Raw Data file in a new folder: choose File: Raw Data, select he current file
and then click on ‘Edit/Export RWS5 File’ (c), then push the ‘Save’ button:

Make a new folder with the new units as part of the name (d); enter the folder and store the job with a
filename that matches the folder (e); return to the File menu and open a new job in the new folder with
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the same name as the raw file that we just saved (f):
SurvCE Q &A@ 850 SurvCE FIREAL B

SurvCE P & @85

%, coordinate Files

(@) =
Type: n|gl

|3 \Progr..urvCE\Data\GWA\52]2_SFeet\

%, RAW Files

%, Enter data v

Name: [5212_SFeet.rw5 f{Name: [5212_SFeet

d

When prompted, select ‘Survey Feet’ (g). Go to File: Raw File and then click on Process GPS, then green
check mark, then red back, then Yes. Check the final coordinates in File: Points, they should be in the

selected units:
SurvCE P IO @ 854

. Job Settings v I x

| Format Options Stake

New Job

Distance: |[VERNWEATEES ]
Decimal Feet [

Angle: [Degrees, Minutes, Seconds|¥]

LL: |Degrees, Minutes, Seconds\.'H

Zero Azimuth: [North |7/

,
Projection: ESy: 3
[USA/NADS3/UT Central E Edit Add
ol h Find Delete

03:: | collected a day’s worth of data using an autonomous base
position, | would like to convert it to a true base position.

Adjusting Data Stored with an Autonomous Base to an OPUS Position

Often when you first visit a site, you will use ‘Read GPS'’ to initialize your base position. The resulting
position will be within 6 feet of the True position for the base point, but it will not be exact. The stored /
broadcast base location will have some ANorthing AEasting AHeight from the True NAD83 2011 Epoch
2010.0 framed coordinate for my base.

Every point that you store will include this positional offset: the vectors between the Base and the Rover
points will all be exact, but the entire job will be 3D shifted around the true positions by the ANorthing
AEasting AHeight.

This section details a workflow to adjust your autonomous day’s work to exactly match an OPUS
position.

For this example:
A hub and tack have been set at a random point south of a PLS job site
The Base was initialized using ‘Read GPS’ as point ID 1 with description of ‘BB’ as shown in the
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previous section
Two points: the South West Corner Pt 101 and West Quarter of Section 12 Pt 102 have been
stored:

FILE VIEW DRAW COGO TOOLS @ @

Poi... | Northing Easting Elevd
. . lo
Cd: | Layer: 1 7437128.48 | 1540823.59 4316

102 101 7437469.06 |1540828.72 4512
W 102 7443216.25(1540851.81 |4287,
WQs 12

1%1
<] I [

SW CSFC 12
e Ediit Add

e, ;
@ Eind Delete

The Static Occupation file from the Base was downloaded and submitted it to OPUS using the tools and
procedures described in the ‘Downloading, Processing and Archiving Static Data’ section found on page
Error! Bookmark not defined..

NGS’s OPUS returned a OPUS report which is partially shown below:

REF FRAME: NAD 83(2011) (EPOCH:2010.0000) IGS08 (EPOCH:2017.6624)
X: -1802337.501 (m) 0.013(m) -1802338.395 (m) 0.013(m)
Y: -4492708.224 (m) 0.013(m) -4492706.940 (m) 0.013(m)
Z: 4141119.504 (m) 0.007 (m) 4141119.412 (m) 0.007 (m)
LAT: 40 44 10.27259 0.007 (m) 40 44 10.28846 0.007 (m)
E LON: 248 8 27.05615 0.007 (m) 248 8 27.00042 0.007 (m)
W LON: 111 51 32.94385 0.007 (m) 111 51 32.99958 0.007 (m)
EL HGT: 1304.150 (m) 0.017 (m) 1303.439 (m) 0.017 (m)
ORTHO HGT: 1320.877 (m) 0.032(m) [NAVD88 (Computed using GEOID12B) ]
UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 12) SPC (4302 UT C)
Northing (Y) [meters] 4509826.918 2266835.529
Easting (X) [meters] 427456.339 469661.993
Convergence [degrees] -0.56068672 -0.23006449
Point Scale 0.99966477 1.00002259
Combined Factor 0.99946031 0.99981805

The method for entering a new point, #2 differs depending on if the projection (the coordinate system)
is the State Plane projection returned in the OPUS solution, or a Localized Coordinate System:

State Plane Coordinate System Localized Coordinate System

Enter a new pointe 2’ from the ‘File: Points’ Go to the ‘COGO’ tab and click on the ‘8
by pressing ‘Add’: Calculator’ button, then select the
‘Conversion’ tab and click the ‘LLH->Grid’
button:
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Point ID:

Northing: [2266835.529m |ft
Easting: |0.0000 ft
Elevation:|0.0000 ft

Description: I:l 8=

| Input/Edit Attributes | | Add Notes |

Enter the Northing from the OPUS result with
a ‘m’ after the number, when you click to the
Easting the coordinate will automatically
change to US Survey Feet:

M

Point ID:

Northing: |7437109.5647 |ft
Easting: {0.0000 ft
Elevation:|0.0000 ft

Description: I:l B=

| Input/Edit Attributes | | Add Notes |

Do the same for the Easting and Orthometric
elevation, don’t forget to enter a ‘m” after
each:

M

| Standard |

Scientific

I Generic

(O SDfZA->HD/VD
Lat:

O M->ft () DD->G @ LLH->Grid

@ N S Northing

(O Az->Br

lon: @WQEE

asting

Solve Lat/Lon

] Apply Geoid

(] Apply Locallzatlon

|
Hgt:

Solve N/ E

Click the ‘Apply Localizat
checkboxes.

Ellipsoid Height on the le
an ‘m’ after the metric el

Enter the NAD83 Latitude, Longitude, and

M

ion” and ‘Apply Geoid’

ft side. Be sure to put
lipsoid height:

[ Standard |

Scientific

I Generic

() SD/zA->HD/VD

OM->Ft () DD->G @ LLH->Grid

O Az->Br

lat: @ NS Northing
N 40°44'10.2725)|7437109.56572 |
lon: (@ W(E Easting

W 111°51'32.94 | |1

540882.7231 |

Hgt: |4278.6|PtID:

Apply Localization
Apply Geoid

Hgt: [4333.5

7

box:

Click the ‘Solve N/E’ button on the right, then
enter 2 (or any unused point ID) in the ‘Pt ID:’
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Standard | Scientific

pnversion Generic

Point ID: O M->Ft () DD->G @ LLH->Grid
O

DN/ZA ~HDAD YAz ~ D

Lat:

IE A Point Not Found! EI

Lon:
Northing: |7437109.5647 |ft IE CI
Easting: [1540882.7220 |ft Hat: jl
' M |
Solve Lat/Lon
Description: [OPUS NAD83 | = ﬂ| Apply Localization

| Input/Edit Attributes | | Add Notes | Apply Geoid

Click the green check mark to accept the new | SurvCE will note that point #2 does not exist,
point. click OK,

then click the ‘Save’ button:

Elevation: |4333.5773

Pt: 2
N: 7437109.5657
E: 1540882.7231

Z: 4333.5796

> Category: |ALL ~] ETE'
el orus vios3 |+ |
[ElBB

Elw

Elsw

Enter a reasonable description as shown
above and click the green check mark.

If you return to the ‘File: Points’ list you can view
the offset from the OPUS result to the autonomous
base:
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RS

Northing | Easting Elevation Points:
7437128.48 1540823.59 4316.497 Highest Point ID: 102
7437109.57 1540882.72 4333.580
7437469.06 1540828.72 4512.713 Range of IDs: 1,3-99999
7443216.25 |1540851.81 |4287.481

@ |Overwite Existing Point IDs|
(O Use New Point IDs
(O Store in New CRD File

[] Linework:
O 1 m [ D ®
Edit Add
Find Delete O
Click the red back button to return to the main

Change the ‘Range of IDs’ to NOT include the OPUS
point #2 that we just hand entered (as shown

Go to the ‘COGO: 7 Transformation’ tool from the |above), then click the green check mark.

main menu. Enter the ‘Original Point ID:" as ‘1" and
the ‘Destination Point ID” as 2":

menu.

SurveCE will verify the transformation:

[EFETEEE] Rotate | Scale | Align | e
Delta: HiH
N: |-18.9118 Elv: r{ Transform:
E: [59.1317 17.0821 Range of Points:1,3-99999.
Linework selected:None.

Original: Point ID:
N: [7437128.4776 |[1] | Is this correct?
E: [1540823.5014 | i=| (2

. | Yes | | No |
Elv: |4316.4974 O
Destination: Point ID: ®
N: [7437109.5657 ||2 |
E: |1540882.7231 | i=| [ O
Elv: |4333.5796

Click ‘Yes’. The adjustment will be completed and

SurvCE will automatically calculate the ANorthing | the job coordinates will be modified to match the
AEasting AHeight between the two points as OPUS solution.

shown above. Click the green check mark: You can verify that it was successful by returning to

the ‘File: Points’ list:
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NS

Northing Easting Elevation
7437109.57(1540882.72 4333.580
7437109.57|1540882.72 4333.580
7437450.15(1540887.85 4529.795

7443197.341540910.94 4304.563

4] | 1] [ [»
Edit Add

Find Delete

Points 1 and 2 are now identical and points 101
and 102 have been adjusted.
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03B:: How to read a GNSS Raw File

GNSS Base

The following discussion explains what is going on for when you setup a base in SurvCE, what gets
loaded in the receiver and what entries are made in the .CRD, .REF and .RWS5 files:

.CRD Job ‘Card’ file. May also have a .CRDB extension (new style)
.REF Base Reference file

Information you may need when looking at this discussion and example:

iG8 Receiver Type IGAIG8
PC 1301.0562 m = 4268.5489 sFeet Electrical Phase Center of GNSS antenna element
HR 6.9357 =6.5617 + 0.3740 HR = (HI + L1) ; Distance from GM to PC
L1 0.1140 m = 0.3740 sFeet L1 Offset (distance from ARP to PC)
HI 2.0000 m = 6.5617 sFeet Vertical distance from GM to ARP
SHMP 0.0839m Slant Height Measurement Point (distance from ARP)
at bottom of receiver to the slant measurement point
ARP 2.000 m higher than GM Antenna Reference Point (bottom of receiver)
GM 4261.6129 sFeet =1298.9422 m Ellip Ground Mark (the point at the tip of the rod)
4316.4974 sFeet = 1315.6710 m Ortho
GEOQOID -16.728 m =-54.8818 sFeet GEOID12B separation at the GM
R radius of receiver at the SHMP

SurvCE Job is set to Utah Central NAD83, US Survey Feet

The base position for this example is:
4044 10.457107 -1115133.712948 DMS: DD MM SS.ssssss
40.7362380852 -111.8593647077 Decimal Deg: DDD.ddddddddddd

When you setup a base, the Hl is entered on the Receiver tab.

~
- SurvCE

Current | Comms (o511 RTK |

[IGAIGS N TéE| Abs.
@ Vertical 114.0mm

Antenna Heif

Elevation Mask: °
Position Rate: 1 Hz v
[] use MU

| Advanced |

In this example the base is on a fixed height 2-meter rod so the Antenna Height is:
HI 2.0000 m = 6.5617 sFeet Vertical distance from GM to ARP

After configuring the ‘RTK’ tab, and then doing a 10 point average, this is what the ‘Base Configuration’
screen looks like:
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-

RTK Broadcast ID:

Latitude: N 40°44'10.45711"
Longitude: W 111°51'33.71295"
Ellipsoid Height: 4261.6129

Store in Point List

Continue with Base Setup?

Yes No

The displayed Ellipsoid height (4261.6129) is the Ground Mark (GM) ellipsoid elevation in job distance
units (US Survey Feet.)

Ground Mark (GM) 4261.6129 sFeet = 1298.9422 m Ellipsoid

When you click on the ‘Store in Point List’ button, the point is stored in the .RWS5 file with raw data (it is
not just a Stored Point (SP)).

Here is a snippet showing the two lines that ‘Store in Point List’ generates:

GPS, PN1,LA40.441045710682,LN-111.513371294781,EL1301.056221,--BB
--GS,PN1,N 7437128.4776,E 1540823.5914,EL4316.4974,--BB

Discussion:
This ‘GPS,’ line has the base position in DD.MMSSsssssss, the height is the ellipsoid height of the PC
in meters. This is the ‘raw’ data for the base point.

This “--GS line’ is the grid coordinates and Orthometric Height of the Ground Mark in SFeet and the
orthometric elevation. Note that 4316.4974 =4261.6129 —(-54.8818) Ortho = Ellipsoid -
Geoid

the point list entry (File: Points) looks like this:

Northing Easting Elevation
7437128.48 [1540823.59 |4316.497

This point matches the --GS line in the raw file. Note that the elevation is the orthometric height of the
Ground Mark. This is the same point that an OPUS solution references.

.REF File Description

When you finish setting up the base, SurvCE prompts you to ‘Save Settings to File’:

Base Configuration Successful.
Save Settings to File?

=<

You always should click on ‘Yes'.
This is the .REF file that is generated:
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VERSION2
40.7362380852
-111.8593647077
1298.9422109783

15

Note that the .REF file has the decimal (DD.dddddddd) for Lat, Lon; and the Ellipsoid Height of the GM in
meters. The ‘15" on the last line is the ‘RTK Broadcast ID’ entered by the user.

The .REF file is extremely useful for setting the base on the same Ground Mark on subsequent days, you
only need to supply the antenna height and the base can be loaded with coordinates that result in
identical Rover points.

.RWS5 Base File Description

The file below shows the raw file entries for the example base setup. Each section is color coded to

match the description lines which follow:

--Entered Base HR: 6.5617 ft, Vertical

LS, HR6.9357

GPS, PN1,LA40.441045710682,LN-111.513371294781,EL1301.056221, --BB
--GS,PN1,N 7437128.4776,E 1540823.5914,EL4316.4974, --BB

--Base Configuration by Reading GPS Position

--DT02-03-2015

--TM00:57:26
--Entered Base HR: 6.5617 ft, Vertical
--Antenna Type: [IGAIGS NONE],RAQ0.0676m, SHMP0.0839m,L10.1140m, L20.0911m,--L1/L2 Internal Antenna

BP,PN15,LA40.441045710682,LN-111.513371294781,EL1301.0562,AG2.0000,PA0.1140,ATAPC, SRBASE, -—
--GS,PN15,N 7437128.4776,E 1540823.5914,EL4316.4974, --Base
--GT,PN15,SW1964,ST310997000,EW1964,ET310997000

A comment that details the HI (GM to ARP) height entered by the user.
LS is the HI + L1 (6.9357 = 6.5617 + 0.3740) in the Distance units (SFeet)
The following two lines were stored by pressing Store in Point List:

‘GPS’ The base position in DD.MMSSsssssss, the height is the ellipsoid height of the PCin
meters.

--GS’ The grid coordinates and Orthometric Height of the Ground Mark in SFeet
4316.4974 = 4261.6129 —(-54.8818) Ortho = Ellipsoid — Geoid

The red section is the final Base Configuration entry. It details the method, the date (DT), the time (TM).
The HR (Receiver Height) is shown with the measurement method: Vertical or Slant.
The --antenna Type Message includes everything needed to compute the PC from the GM for Vertical and
Slant measurements:

The 20-character antenna name: [1cacs NONE]

the receiver radius at the SHMP: ra0.0676m

the distance from the ARP to the SHMP: suvpo.0839m

the L1 offset (distance from the ARP to the L1 PC): 110.1140n

the L1 offset (distance from the ARP to the L2 PC): 120.0911m

The final three lines include a BP (Base Point) 3-record set which includes

BP record:
PN Point ID
LA Latitude in DD.MMSSssssssss
LN Longitude in DDD.MMSSsssssss formant
EL Elevation of PC in meters
AG Antenna-Ground, HI (GM to ARP), Instrument Height in meters
PA Phase Center to Antenna: L1 Offset in meters
ATAPC broadcast point Phase Center: broadcast coordinate is for PC
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A --GS comment record:

PN Point ID

N Projected Northing

W Projected Easting

EL Orthometric Elevation of the Ground Mark in job units

-- Description ‘Base’
A — GT comment record (included if ‘Store GPS Accuracy’ is enabled)

PN Point ID
SW Start Week
ST Start Time
EW End Week
ET End Time

04:: | did not store the base position as a point when | did a ‘Read GPS’,
can | extract the base position from the raw file (.(RW5) or the ref file
(.ref)?

VERSION2
40.7362380852
-111.8593647077
1298.9422109783

15

Notice that the .REF file has the Ground Mark with Ellipsoid Height. You can convert the Lat and Lon to
DMS and use the COGO: Calculator to convert to Grid Coordinates and add them to the job. You must
add in the Hl and L1 offset.

Or, you can look in the .RW5 file:

--Entered Base HR: 6.5617 ft, Vertical

LS,HR6.9357
GPS,PN1,LA40.441045710682,LN-111.513371294781,EL1301.056221, --BB
--GS,PN1,N 7437128.4776,E 1540823.5914,EL4316.4974,--BB

--Base Configuration by Reading GPS Position

--DT02-03-2015

--TM00:57:26
--Entered Base HR: 6.5617 ft, Vertical
--Antenna Type: [IGAIGS NONE],RA0.0676m, SHMP0.0839%m,L10.1140m,L20.0911m,--L1/L2 Internal Antenna

BP,PN15,LA40.441045710682,LN-111.513371294781,EL1301.0562,AG2.0000,PA0.1140,ATAPC, SRBASE, -—

05:: | localized on two points at this job and stored a ton of existing
features. Now | realize that one of my control points was actually an
offset. How do | save my work?

Edit the point on the Points tab, save the localization and reprocess the raw file.
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06:: | just stored a shot with a 40000 foot HI!

(Why does SurvCE let you do this?) You accidently store a point with an HI of 40000 feet (a). This makes
a point with an eIevation that is way negative (b).

SurvCE

2 STORE PTS

.69 2286140.53 5435.959 |SE
.98 2286019.63 1750.840 |SE
1.98/2286019.63 |-34249.156 |SE

Pt: ‘4 |Desc: E ||4000 |
N:7511173.9792E:2286019.6294 Z:-34249.1! @

HSDV:0.007 VSDV:0.026 PDOP: Edit Add

a@ @ b Find Delete

From the File menu: Raw Data (c), then Edit/Export RWS5 File (d). Find the errant LS line (d)
good! Before we edit it, drag to the top of the file and ﬁnd the Antenna Type comment (e):
SurvCE Pt SurvCE P Eak ]
2 Edit Rawfile: BigRod.rws

that can’t be

£, Raw File: bigrod.rw5

GPS 2 40.550073293180 -109.°5
GS,PN2,N 7511173.9789,E 22860
GT,PN2,5W1825,5T391581900,EV
HSDV:0.007, VSDV:0.026, STATU!
Entered Rover HR: 40000.0000 ft,

File: \Program Files\SurvCE\Data\G
JB,NMBigRod2,DT01-01-2015,TM?.
MO,ADO,UN2,SF1.00000000,EC1,|
SurvCE Version 5.08
CRD: Alphanumeric

Proces!

Process GPS Crandall
| uT Central NAD83
; LS 40000.274
File (S G ngitude Antenna Type [XQUO] RAO. 0995n‘

GPS 3 40.550073294740 -109.
GS,PN3,N 7511173.9805,E 22860
GT,PN3,SW1825,5T391633400,EVE
HSDV:0.007, VSDV:0.026, STATUS

o " B
d| add || Edit |[Remove| Find |

Geoid Separation File: \Program Fi
Grid Adjustment File: None
GPS Scale: 1.00000000

int Nt icad

Angle Balanc

| Edit/Export RW5 |

add |[ Edit ][Remove] Find |

e

Drag to the right side (f) to find the L1 (phase offset) —0.0838m; then go back to the LS line, highlight it
and click on Edit (g) change the Rod Height to 2. 0838m’ (h)
SurvcE TSR

SurvCE PIEA e SurvCE P Eak ]

%%, Edit Instr/Rod Height %%, Edit Instr/Rod Height

%, Edit Rawfile: BigRod2.rw5

Edz.ms
0
Instrument Height: (0.0000 Instrument Height: (0.0000
.040(|m,L10.083Bm,L2|D.0959m,--Int Rod Height: 40000,2740 Rod Height: 6.8340
IS
ICE\Data\Geoids\ContinentalUS_NGS.
[ .
fl_add |[ it ][Remove]| Eina | 2 h

Click the green check mark and then click the red back button. Click Yes (i) to save the changes; replace
the file when prompted. Next click on “Process GPS’ (j); click on the green check mark, red back arrow,
then red X, finally save the raw file (k).
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SurvCE PN SurvCE ? AL SurvCE P A @ 307
“2 Edit Rawfile: BigRod2:rw5 *2 Raw File: bigrod2.rw5 j08:B1GROD2 [ 3]
Survey COGO Road
Edit Rawfile Equip
o Compass
4 Changes have not been ‘ i | ‘ - | Raw File: bigrod2.rw5
saved! Save them now?
’ Process GPS | ’ Crandall | Ay Save Coordinate file
changes:
Direct-Reverse \Program
| B | ‘ ekl | Files\Sur..WA\BigRod2.crd
e st | [ P70 | O O
Lines
‘ Transit | ‘ riangulate | Feature Cod
S °m| 0 Exit g
i j

SurvCE

%, pts:2 <=2

|286019.63 5744.275 I
286019.63 |5744.281 |

Edit Add
| Find Delete
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