Prosurv cEZ Advanced ProGO User’s Guide

Advanced ProGO

rProsury Comp's

T
Spiral

The Advanced ProGO routines include:

Now, in addition to the
extensive  computation
routines in Prosurv cEZ,
the Advanced ProGO
routines give you 9 com-
pletely new, powerful
features.

8 of these Advanced
routines are found in the
Comp’s area. The other
Advanced ProGO routine
is found in the Close
the Horizon Traverse
routine and allows you to
easily perform Celestial
Observations, such as
Star (Polaris) shots and
Sun shots.
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Station Offset Report

Lf:}' Prosury cE2
rStation,/Offset @90 Report

From & 100
From Station (0
Towards # 112
Include #'s 101.105
C £ Unit US Fool
US Foot v|

Sort by Station {creates new SET) |:|

Yiew

The Station/Offset Report will compute and display the stations and off-
sets of up to 150 points at a time. Enter a starting point number (From #)
and a point that defines the end of the line. You can enter a station that
represents the station at the “From” point in order to match a set of plans,
for example.

Then, enter a point list of the points whose station and offset you'd like
to see. The example above shows that points 101 through 105 will be com-
puted and displayed in the report. You could also enter a pre-defined SET
of points, by typing a semi-colon and then the SET #, such as ;5.

Then, tap the View button to see the report. You can scroll across to
view the elevations and feature code of each point, and you can scroll down
to view more points if needed.

You can also view the report in different units. If you're job is currently
defined as Metric, you can view the results in US Foot dimensions. You can
even view the results in Chains.
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Tap the Back button
or the OK button to re-
turn to the previous
screen.

L:{f‘ Prosury cE2

rRepork
To # us
101 4+55.850 0.257
102 0+25.220 0.514
103 0+50.000 0.72§
104 1+10.000 0.363
105 1+20.000 -0.153
A w ] [»
<--Back
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LS Best Fit Line

rLS Best Fit Line

Include #'s  [100.108 |

Max. Iterations El

Store End Points Only @
Store All Points @ 90 ()

Comp | Max =10 points

The powerful Least Squares Best Fit Line routine uses a Least
Squares analysis to determine the best fit line of up to 10 points*.

Prosurv cEZ will automatically store the computed end points of the line.
You can select to have Prosurv cEZ store all of the points as they’re pro-
jected onto the line at 90°.

The default number of Least Square iterations is 3. You can increase the
max iterations up to 10. The more iterations, the more precise the results.
However, 3 iterations are normally sufficient to generate a confident result.
More iterations = more processing time. An example of when more itera-
tions may be required is when the offsets to several points are fairly large.

Prosurv cEZ will display the computed Residuals based on the Least
Squares computation, as shown below.

To compute the Least Squares Best Fit Line, simply enter a point list, or
a pre-defined SET of points (such as ;5). Then tap the Comp button.

*Pocket PC 2003 Versions will be able to compute up to 25 points.
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You can scroll left and e’{?;r ' Prosury cEZ

right to view the Point #,

Northing, Easting, and BFL Residuals
Residuals of each point.
5000.000 -0.301 0.110
5428.359 0.288 -0.105
5023.870 0.201 -0.074
a047.224 0421 -0.154
3103.469 0.123 -0.045
5311272.6843 -0.352 0.129
5155.111 0.081 -0.030
53202.119 0.212 -0.077
5261.903 -0.673 0.246
1] [ ] [ »

<--Back
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LS Best Fit Curve

fj Prosury cE2
rLS Best Fit Curve

Include #'s  [2001.2006

Max. Iterations |3

Save RP Only O
Save All Points O
()

Save All + Create PC/PT

Backtangent # 2012
Foretangent # 2l]14|

Comp Max = 10 poinkts

The Least Squares Best Fit Curve routine will perform a Least
Squares Analysis of up to 10* points. Using a LS Best Fit Curve routine is
much more precise at determining a radius point that fits curve data, then a
simple 3 point radius point computation.

Simply enter a point list, or a pre-defined SET of points such as ;5, and
Prosurv cEZ will perform the LS analysis. There are 3 options available:

e Save RP Only — This option determines the Best Fit Curve and
stores the computed RP automatically

e  Save All Points — This option will store the RP, as well as the inter-
secting point of a line drawn between the RP and each given point
projected to the curve

e Save All + Create PC/PT — This option will store the RP, all pro-
jected intersecting points, and it will compute the PC and PT of the
curve. You are required to enter point numbers that represent
points on the projected Tangent lines. These points are used to
create the PC and PT at 90° to the RP. It is important to be
sure that the given tangent points will be BEFORE the PC,
and AFTER the PT respectively.

You may change the maximum number of iterations up to 10. More
iterations = more processing time.

*Pocket PC 2003 Versions will be able to compute up to 25 points.
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Prosurv cEZ displays
the results of the compu-
tations and allows you to
select whether to store
the computed RP.

Tap Yes to store the
Radius Point.

r BFL

BFC Residuals

Residuals

M

Radius Point cormputed,
Surn of squares =

|

0.433538239

Morthing = 10100,9754
Easting = 9397.7534
Store Radius Point?

Yes

Mo

[ T T T T

<--Back

You can then view the i,

North/East and Residuals
of each point.

BFC Residuals

rBFL Residuals
10007.310 10006.820 -0.336(
10015.070 10014.120 0.537§
10031.830 10024.010 -0.1533
10049.950 10032.440 -0.0764
10069.040 10038.260 -0.0153
10088.830 10041.390 0.0434
4] [ m ] 3
<--Back
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Building Creation
|_|—i -f:.}' Prosury cEZ

rCreate Building
Entry # Dimension Left or Right
1] 20.00000000 R
1 30.00000000
2 45.00000000
3 80.00000000

[ »

4]

Pl2| Rk

=4 = InTalalaTaTaTnl

Eta;l: at & 3001
BS # 3000
Pro Eley 556.75 Comp
Offset 10.00
Top of foundation -

Enter Fractions |:
Create Offsets E

The Create Building routine makes computing a foundation easier than
ever before. This routine is for computing the points needed to stake out a
new building or building foundation.

First, it creates all the points around the building using your entered

dimensions, then it automatically creates the 4 building “box corners” and 8
offset points.

80.00°

NTS 8
3
30.00°
T/F = 556.75
50.00°

65.00’
20.00’ E
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To follow along, the starting coordinates are:
e 3000 = 5000N, 5000E
e 3000 to 3001 = N 89° 59' 00" E

First, you need to enter two starting points. One will be the “Starting
Point” or Start at #, the second point is the “Backsight”. While these
aren't actually a Setup in Data Collection, it helps to think of these points as
if standing on the starting point, and backsighting the Backsight #.

The dimensions are entered in the spreadsheet by tapping on each row,
then entering the dimension. You can enter the dimension in fractions by
checking the Enter Fractions box.

Then, you “walk” around the building, selecting whether each dimension
is “Right” or “Left”. In this example, we start at #3001 Backsighting
#3000. From there, the 20.00" dimension is 90° to the right, so you'd se-
lect R for this dimension. Then you “move up” to that point in your mind,
so now, standing on 3002 and Backsighting #3001 means that you'd need
to turn 270° to the right, or 90° to the Left to get to the next point (3003).

So, basically if you'd have to turn 90° Right, then you'd select R. If you
needed to turn 90° Left, then you'd select L.

You can change each dimension from R to L just by tapping on the cell
representing that row and column.

To run this example:

e Enter the 5 remaining dimensions. The first dimension of the
building, which is between the Start and BS# points is not
entered, since Prosurv cEZ will simply inverse betweent the two
given points.

e  Dimension Entry #1 (remember that the entries start with 0), which
is the 30" dimension is the only one in this example that needs to
be changed to Left (L).

e  Enter the remaining information as shown, and tap the Comp
button.

Advanced ProGO Page 9
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The L.r}"Prusur\rl:EE
information for the

building is displayed. rCreate Building
Entry # Dimension Left or Right
It's important to note 1] 20.00000000 R

here that the final
dimension of the building
(65.00") is, of course, not

L] Tul»

actually needed to Closure Information
compute the points, Closure = 0,000
since point #3000 5kta Store points?

already exists and| BS
represents the “starting | ppo
anq _endlng point” of the OFF4
building.

[ ]

Yes Mo

Top of foundation

4

However, you _d° Enter Fractions
want to enter the final E

dimension so that the| Create Offsets
closure is correct.

If the closure is good, tap Yes.

Prosury cE2 oz 2:36

The remainingff
building points will be e
created automatically. rCreate Building
In fact, the point #'s of | Entry # Dimension Left or Right
the created points, as 0 20.00000000 1]

F
well ~as the starting 1 30.00000000 L =
points are =]
AUTOMATICALLY  stored k]
in a new SET for you! =

] Starl 4 points stored,
Tap OK to continue. &l Stored in set #1
BS
Pru‘ﬂ . P
Offset [10.00
|Tnp of Foundation

-
Enter Fractions |:
Create Offsets E
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Since the Create L,r};;r"Prusur\r cEZ
Offsets box was il

checked, Prosurv cEz Create Building
AUTOMATICALLY| Entry# Dimension LeftorRight

created the 4 Building 1} 20.00000000 R
Box Corners and 8 1 30.00000000 L

Offsets to those 4 Box
4 Box #'s and 8 Offsets
created,

Corners.

The Building Box is
the outermost
“envelope” of the| B
building. That is, the| p
Building Box corners are
the result of Intersecting

Dffset [10.00

the outermost lines of |Tnp of Foundation -
the Building. Enter Fractions []
Create Offsets [w]

Here we see the
coordinates of some of

Pg #1 of 2

(@) PNEZF () PLLZF the created points.
PA .
Jump to Page O ListSet 13002 to 3005 are the
I:l Find#l Go rest of the foundation
corners. 3006 to 3009
Pt #...Morth...East..Eley...FCode are the Building Box
3000 5000.000 LTkt i | corners, and 3010 to
3001 5000.015 5050,000] | | 3017 are the 10 offsets.
3002 5020.015 5049.994
3003 5020.023 5079.994
3004 5065.023 5079.981
3005 5065.000 49909.981
3006 5000.023 5080.000
3007 5000.000 5000.000
3008 5065.023 50709.981
3009 5065.000 4999981
A W] [ »
E|*
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Scrolling over shows
the elevations and
descriptions that were
automatically stored with
each point.

Note that the offsets
were also given the T/F
elevation, so that all you
need to do now is stake
the points!

Viewing the SETS
shows the contents of
SET #1, which contains
the computed building
corners.

L.{{;?“|Pg #10of 2

(@) PNEZF () PLLZF

O PA List Set

[ ][] [Fdw] [ J[eel

Pt #...Morth...East...Eley...FCode

5000.000)( -999.000
5050.000| -999.000

5049.994 556.750 | Top of found

5079.994 556.750 | Top of found

5079.981 556.750  Top of found

4999.981 556.750 | Top of found

S080.000 556.750  Box Corner

S000.000 556. 750 Box Corner

5079.951 556. 750 Box Corner

4999.951 556.750 Box Corner

1| [ m [ »

E|A

Prosury cE2 oz 2:46

5

I bo1,3002,3003,3004,3005,3000] 6
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To Plot the Building,
tap the Plotting button
from the Main screen,
then:

Tap the Screen
Limits by SET button.

Enter 1 for SET #,
since SET
represents the
building.  Then tap
Limits.

Inv (M) S{0 ) Crte ) Edit ) SET( ) wnd(_J

Result

“ll@mwﬁi
s Zl 7w =0
4 1] [ 3 _T
B~

rLimits by Set
Set # 1
Border 100

Limiks

Ignore Radius Poinkts

Advanced ProGO
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Select a Color for the
Building, if you'd like,
then tap the Draw SETS
button, as shown to the
right.

Enter SET #1 and tap

Inv (M) SO ) Crie ) Edit () SET{ )
F ]

Result

aZ| /7| p

+a

ool )i
b (f=1o]

(O} =< | [Img

the Plot button. ﬂc‘} CEZ Plotting
rDraw Sets
From Set # 1
Through Set #
Line Width 1
Plot
Page 14 Advanced ProGO
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Scroll down and right PrO
to view the Building.

Inv (M) S{0 ) Crte ) Edit ) SET( ) wnd(_
B [ [ [ s R B 2
“daZ| 7| =) Of] <-- | [Img

[ il »

To see the crosshairs |ﬁ +y +
fi h point, select th
Plot Points in a ST Z422|<7|wed @|O0|[="] [ime]

button. —
cEZ Plotting ¢ 3:01 (D
Again, enter SET #1 —

and tap the Plot button. Plot Points in a Set

From Set # 1]
Through Set #

Plok

Advanced ProGO Page 15
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(B | Ml Lo 17~ | | Bl | el | IS ) i

The crosshairs for
each point are displayed.
The difference between
Plot Points in a SET
and Draw SETS is that
Draw SETS actually
connects the points with
lines (and curves), but
doesn't show crosshairs.

The Plot Points in a
SET routine shows the
points with crosshairs
but doesn’t connect the L4 it k
points with lines.

Now, let's plot the 8 e [ g =Te] =]
offset points. Just tap the rm IE”@ 7 Jao |||
Plot Range of Points % aZl <7 i =10 | < | | Img

button.

Enter From #3010 To cEZ Plotting oz 3:08 @
#3017 to represent the 8 -
offset points. Plot Range of Points ——

From Poinkt # 3010
To Point # 3017

Plok

Before plotting the i
points, I changed the
Color from Green to Red.

Remember: When
plotting in Prosurv
cEZ, changing Colors
only affects what you
do NEXT. It doesn’t
change the colors of
objects already
plotted!
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Vertical Curves

//\\ lf}' Prosury cE2

r¥Yertical Curves

Arc Length |1000

% Grade In  |-3.2

%o Grade Out |2.78

Comp

P¥I Station |30015

PYI Elev. 4955.57]

Begin Station
Step Amount (Interval)
Start saving as point #

Asymmetrical ¥Yertical Curve

Curve eleyation report

[

29515

25

3018

Overwrite,/Store elevations

Prosurv cEZ's Advanced ProGO also offers a Vertical Curve solution. This
solution is separate from the built-in Vertical curve capabilities of cEZ's
Baselines. Using Baselines, you can easily enter Vertical curve data, such
as PVI Stations and Elevations, and enter Vertical curve data for each PVI.

The Advanced ProGO Vertical Curve solution can be used to:
e  Compute Vertical Curve data, such as the BVC and EVC
e  Compute a Report of Vertical Curve elevations by stationing

e  Store the computed elevations as new points

e Overwrite the elevations of an existing range of points with the

computed vertical curve elevations

Simply enter your curve data, straight from your plans, and tap the
Comp button. If your Vertical Curve is Asymmetrical, simply tap the
Asymmetrical Check Box and enter the Curve Length In.

Advanced ProGO
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Prosurv cEZ displays
the BVC (Begin Vertical
Curve), EVC (End Verti-
cal Curve), Low/Hi point,
and PVI Curve Elevation
information.

Tap Yes to continue.

The report is com-
puted and displayed.

L.;'E.ji" Prosury cEZ2

%o Graf Coptinue?
PYI Stq 4971.870

4959,770

11
sym Lo Hi pioint. =

Begin| 4053345
Skep A

Arc Le
% Gral B\C = 205415.000 'E|

PYIEle| EYC = 305+15.000

200+50.117 4953,.208
AT = 2004-15.000

Skart 4
Overy

Yes

Mo

¥ Curve Ele¥'s s 3:22 @

Note here that these [ReporE
stations may not be the Station -
stations needed, since =]
they start at 295+15 and 230t 10.000 4971.870| |=|
go up every 25", 295+40.000 4971.089
295+65.000 4970.345
To view the stations | 2954+90.000 4969.638
needed, you can change | "5g¢ 4 3 5,000 4968.969
the Begin Station and
Step Amount || 296+40.000 4968.337
(Interval) before com- || £96+65.000 4967.743
puting the report. 296-+90.000 4967.186
297 +15.000 4966.666| [ |
297 +40.000 4966.184| | ™
<--Back
Page 18 Advanced ProGO



Prosurv cEZ Advanced ProGO User’s Guide

Enter the starting [ 8] NN
station desired, and f

change the step amount | [ ¥ertical Curves
to the interval you need. ||Arc Length [1000

- d like to <t % Grade In  (-3.2
you'd like to store Com
the elevations as new %Eradl? Out2.78 P
points, simply check the | |F¥1 Station 30015

Overwrite/Store ele- | |P¥I Elev. 4955.87
vations box.

Asymmetrical Yertical Curve |:|

Begin Station
Step Amount {Interyal)
Start saving as point & (3018
Overwrite;/store eleyations

The Stations and '.{‘J ¥ Curve Eley’s
Curve Elevations are

) rRepork

computed and displayed. Station "
295+50.000 4970. 787 E
296 +00.000 4969.366
296 +50.000 4968.095
297 +00.000 4966.973
297 +50.000 4966.001
298 -+00.000 4965.179
298 +50.000 4964.506
299-+00.000 4963.982
299+50.000 4963.608| ||
300+00.000 4963.383| |T

<--Back
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Spirals

Prosurv cEZ’s Advanced ProGO offers Spiral Curve geometry solu-
tions. Each Spiral is actually defined as the entire Spiral-Curve-
Spiral geometry, where the Length of the Spiral In = Length of the

Lt
Spiral

Spiral Out.

Pl

g 1401

Spiral Example
DC=3° 00’ 00"

Forward Tangent

Back Tangent

To use spirals in Prosurv cEZ, you first create the CL of the spiral. After

creating the spiral, you can use the Spiral Offset routines to:

e  Compute points along the CL of the entire geometry (spiral-curve-
spiral)

e  Compute points offset from the CL of the entire geometry. You can
compute many points at once at a given interval, or one point at a
time.

e  View the Station/Offset of a point as defined by the entire geometry

You can define up to 10 spirals per job, and you can easily select which
Spiral CL is currently in use.
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Enter the point num-
bers and Spiral CL Data.
Then tap the Comp but-
ton to compute the CL
Geometry.

The Degree of Curve
is in D.MMSS format.

The points used in
this example are shown
to the right.

Points 1 through 5
are the computed result-
ing coordinates.

Scrolling to the right
will show the descriptors
of each point. For 1
through 5 they are:

1.Tangent to Spiral
2.Spiral to Curve
3.Radius Point (RP)
4.Curve to Spiral
5.Spiral to Tangent

J{‘}' Prosury cE2

rCreate Spiral CL

1211 (D

Backtangent & 1400

PI Point # 1401

PI Station 11051.22
Foretangent # 1402

Deqg. of Curve 3.0000

Length of Spiral (Z70.00

{In = Out)

Curve Right

Comp

Pg #1 of 3

{ IPA
[ [Go] [Fnd#]

(@) PNEZF () PLLZF

List Set

[Go]

Pt #...Morth...East...Eley...FCode

1 B

2 8307.308 §685.594

3 T028.124 10103.750

4 8403.119 11429.251

5 8206.526 11614.582
1400 4158.512 5436.130
1401 10000.000 10000.000
1402 4491.102 14960.235
3000 S000.000 S000.000
3001 5000.015 S050.000

Important note about Spirals.

Once a spiral curve centerline is computed, the coordinates of the main
points on the spiral are stored in the spiral file. If you end up rotating the
spiral’s points or changing them in any way, you must re-compute the spi-
ral’s points prior to using the spiral for creation of offsets, otherwise you will

encounter “errors” in the computed coordinates!

Advanced ProGO
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Spiral Offsets

Lf:}' Prosury cE2

Lt
Spiral
Offsets rapiral #1

Ls in=270.000 Ls out=270,000 Le=3063.333
Rc=1909,859 D= 3°00'00"
Delta=100°00'00"

Pt

TS 8098.566 8514.437
sC §307.308 8685.594
s 8403.119 11429.281
ST 8206.826 11614.582
PI 10000.000 10000.000
RP 7028.124 10103.780
EL Sta Spiral # |:|
TS 86+38.266 -

SC g9+08.266 _—oare Points
s 119+71.599 | One | |Many
ST 122+41.599

PI 110+51.220 | Find Dffset

E|A

The Spiral Offsets routine lets you create points and find the station /
offset of existing points based on the Spiral CL Geometry that you've com-
puted. Prior to using the Spiral Offsets routine, you must have already cre-
ated a Spiral CL using the Spiral CL routine.

You can store up to 10 spirals per job. To switch to the Spiral CL Ge-
ometry you need to use, simply enter the Spiral # and tap the Go button.

The relevant data of the current spiral geometry is displayed. There are
3 different functions available:

e  Create points one at a time, by station and offset

e Create many points at a time, by station, offset, and interval

e Find the Station/Offset of an existing point (Northing/Easting)
based on the Spiral Geometry. This routine uses an iterative
method to compute the station/offset of the point if the point lines
within the Spiral In or Spiral Out.

Page 22 Advanced ProGO
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Tap the One button
to compute points one at
a time. Enter the Station
and Offset information,
then tap the Comp but-
ton.

Prosurv cEZ will cre-
ate the point anywhere
within the entire geome-
try. If the station falls
within the Spiral In or
the Spiral Out, Prosurv
cEZ will compute the
point based on the spi-
ral.

If the station lies
within the radial curve,
Prosurv cEZ computes
the point using the Ra-
dial Curve, as with any
normal curve.

Note that the computed point is stored automatically, using the next

Auto Point #.

All points are stored
automatically using the
next Auto Point #.

fw}' Prosury cE2

rSpiral #£1
LS im="2T0 N0 e A k=270 N0 A=NE ‘133
Create One Poink —MMMMM

pt| Station 8700

1< Offset -15.25 B7
5L b4
e Back Comp B
51 5 BT ¥
PI 10000.000 10000000
RP T028.124 10103.780

Sta Spiral # |:|

PL

B (1[([3][7]8]e][#]][=]«
~ 1. 1< >|a|5]6||+]-|*]|7
I 2134«
s|le|E(E|¥[|C|O]) Tah|space|4—'

34|

fr} Prosury cE2

L

rSpiral #1

Lr im=270 N0 e ;ak=2270 0NN 1 e—2nA3 ‘1‘1‘3
rCreate Many Poinkts

[| Starting Station  (§700

1| Ending Station 12200

¢ Step Amount 25

{| Offset -18.00f

L]

; Back Comp

K 5

Bt sta  Spiral#[ ]
T T T T T T TT T T T

Advanced ProGO
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Prosurv  cEZ's Ad- f?}' Prosury cEZ
vanced ProGO can com- il

pute the Station and [Spiral #1
Le im=—270 A0 1 & mib—=270 A00 1 r—2Na3 2355

Offset of any given| ™ Compute Station Dffset

point.

nter the Poin 0 . .
the point that's needed. | T IESEI}:?;E::::?? Limit 035 U
You can enter a value | & " " : 4
representing the Itera- | Back Comp 1
tion Limit of the com-

. - 5 2
putations.  This value
can be used defined (by PI 10000.000 10000.000
default) in the Pro-| RP T028.124 10103.780

survCE_Defaults.txt file.

BL Sta Spiral |:|

In order to find the station/offset, the point must lie somewhere within
or offset from the Geometry of the Spiral-Curve-Spiral.

Notes about the computation of the Station/Offset

No precise formula or algorithm exists for finding the station and offset
of an x,y coordinate (Easting, Northing) along or offset from a Spiral Curve.
In theory, there exists no true offset from a Spiral Curve. However, Prosurv
cEZ’s advanced Spiral algorithms offer the ability to create points offset
from a given Spiral’s centerline. The results of these algorithms produce
coordinate points offset from the Spiral that are indeed within 0.001 or
0.0001 of spirals computed by well-known CAD applications.

In order to compute a station and offset of a given point, an iterative
process must be used. If the point lies within or offset from the radial
curve in the geometry, the exact answer is computed and displayed using
normal curve formulas. However, if the point lies offset from either the
Entry or Exit Spiral Curve, the iterative process is used. In theory, Prosurv
cEZ steps along the curve, at the interval indicated by the Low Iteration
Limit. In the example above, Prosurv cEZ will step along the Spiral
every 0.35 and check whether the point is offset from that line (at 90°).

If the point is found to be offset, the Station, and the Offset amount are
generated and displayed. Obviously, the lower the limit, the more accurate
the results—and the longer it will take to compute those results.

However, it has been found that a value of 0.35 is sufficient to produce
accurate station / offset results that are +/- 0.003.
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The example shown
here shows the station at i
87+99.997 and the [Spiral #1

fw}' Prosury cE2

Le im=270 O00 1 & s k=270 OO0 | ~—208% 253
Offset at ~18.000. -Compute Station Offset ——
You can see by look- p| Point #
ing at the Station Infor-
mation for Spiral #1, | T| Lalttln e s 7
that the point lies be-| 5 ] 4
tween the TS and the | ¢ Point #9 1
SC. 5 Station = 87499,997 2
Offset = -18.000
PI 1]
RP 1]
PL Sta Spiral # I:l
T5 86+38.266 .
Create Points
sC 89-1+08.266

€5  119+71.599 | One | |Many
ST 122+41.599
PI 110+51.220 | Find Offset

7

Prosury cEZ

By changing the Low
Iteration Limit to 0.30, -Gpiral #1
the results are just | |rim—77n A0A e AOb—F0 OOA | F—30AT 33
slightly more accurate. | Compute Station Offset ———
In fact a lower iteration
limit does not necessarily
mean a more accurate
answer. This is due to
the way that Prosurv cEZ
uses the value during the
iteration process.

Point &
Prosury cEZ

Paint #9
Station =  87+99.,999
Offset = -18.000

=3 Mo o=l
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Divide Section

9 6 14
100. o ‘ - r 104
T el SRR
11 SecIB 16
101T - S P 7
8
23 424 \|_20 441 18
19
105 @ — e 3
102 103

This routine will divide a standard section into aliquot parts. It will auto-
matically break the section down into "40’s”. You may give Prosurv cEZ up
to 8 corners for the section or as little as 4 corners. For proper section
breakdown, Prosurv cEZ requires that you have all four corners of the sec-
tion (either found or computed). Then, Prosurv cEZ would compute the 1/4
corners automatically during it's section breakdown. The window above
shows that if you don't have a corner such as the N 1/4 corner, then you
should leave the point number as 0. This is how Prosurv cEZ knows that
the point doesn't exist.

If you do have one or more 1/4 corners, then Prosurv cEZ will of course
hold the 1/4 corner when computing the centerline of section. Also, Pro-

surv cEZ will compute the 1/16th corners based on the known quarter cor-
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ner as well (on the boundary of the section), treating the 1/4 corner as an
angle point. Once Prosurv cEZ computes the unknown 1/4 corners and the
center of section, it proceeds by computing the 1/16th corners along the
centerlines of the section. Then it uses the 1/16th corners to compute the
center of each 1/4 of the section (i.e. #17, the center of the Northeast 1/4
of the section). As the window above shows, simply enter the point num-
bers that represent the different known corners. Leave unknown corners as
0. Now, just tap the Compute button, and Prosurv cEZ does the rest!

The points were dis-
played by placing the
point #'s 100, 104,
103,102,105,101,100
into a SET (SET #1).
Then, the Screen Limits
by SET button was
tapped, and finally the
Draw SETS and Plot
Points in a SET routines
were used.

Prosury cEZ

Ire () S0 ( ) Crtef ) Edit () SET{:} Wnd( ]
B[l

Loading...

z| 7w
[ 11l »
|~

Advanced ProGO
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Enter the points of
the Section just as they
appear. Then, tap the
Comp button.

The above example
started with an Auto #
of 6. You can clearly see
how Prosurv cEZ goes
about creating the cor-
ners by following the
numbering.

7

rDivide Section
i int &'s of th .
(100 [ |0 | (104 |
o ]
(105 | [102 | (103 |
Comp
E ?
Loading...
Iree () S0 ) Creal ) Edit 3 SET{ ) wnd( )
R (B[O '
il aZ 2w EO|| = | |Imag

1:+ ]_E:+ 1|:|_|_ 17
1|:|1|_ 11+ g + 16 —
EE:_|_ 24_|_ E|:|_|_ 21
F] T ¢
E|*
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Celestial Observations

The examples used here contain references to the Sokkia 2003 Celes-
tial Observation Handbook and Ephemeris © Copyright 2002 by
Elgin, Knowles, & Senne, Inc. This text is an invaluable source of infor-
mation for surveyors needing to perform Celestial Observations to establish
an Azimuth. Prosurv LLC highly recommends reading the entire Handbook.

The Handbook is an excellent source of information regarding errors,
time, accuracies, and a general discussion of all Celestial Observation top-
ics. In addition, the current ephemeris contained in the Handbook is re-
quired when using the Prosurv cEZ Celestial Observations routines.

Prosurv cEZ uses the hour angle method to compute your Azimuth.

Required Information for taking Celestial Observations
The following information is required in order to perform Celestial Obser-

vations using Prosurv cEZ:

e Time — Required to a high degree of Accuracy. Prosurv cEZ will
allow you to hand-enter the exact time of each shot manually, or,
Prosurv cEZ can use the built-in clock on the Pocket PC. It is ideal
to set the time on your Pocket PC prior to going in the field by any
of several modern methods. The clock in your Pocket PC should be
sufficiently accurate within several hours of setting the time. Pro-
surv cEZ will automatically time-stamp your shot(s) on the celestial
object. UTC Time is automatically determined based on your Local
Time. There is no need to set your local time to UTC (GMT) when
setting the time on your Pocket PC.

e Latitude and Longitude — These are required to a certain de-
gree of accuracy. A Handheld GPS would provide more than ade-
quate accuracy of Longitude and Latitude for the observation. Also,
scaling from a USGS 7.5 Quad Sheet should also provide suffi-
ciently accurate Longitude and Latitude. If you Setup your job so
that you're using a State Plane Coordinate Zone, Prosurv cEZ will
automatically convert your Occupied point’s coordinates (Northing
and Easting) to Latitude / Longitude and displays the lat/long in the
appropriate text boxes.

e Observations in Direct and Reverse of the Celestial Ob-
ject — The Celestial Observation routines are located in the
Close the Horizon Traverse routine in Prosurv cEZ. Basically,
taking a Celestial Observation is much like shooting in a new trav-
erse point. You simply sight a Backsight Point, and turn to the
Foresight, which, in this case, is a Celestial Object such as the Sun
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or Polaris. So, it makes perfect sense to include these routines
inside Prosurv’s Traverse routine.

e DUT Correction — This correction of time is required when
seeking accurate results using a SOLAR Observation. A defi-
nition of the DUT Correction follows: “The time correction to con-
vert UTC to UT1 (DUT = UT1—UTC). This correction is obtained
from WWV by counting the number of double ticks occurring within
the first 15 seconds of each minute. Each double tick represents a
0.1 second correction. Those occurring within the first 7 seconds
are positive, while double ticks beginning with the 9th second are
negative. The correction will not exceed plus or minus 0.7 second.
DUT, when added algebraically to UTC, will yield UT1 (UT1 = UTC
+ DUT)."*

Prosurv LLC would like to re-iterate this important information regarding
Solar Observations, as found in the Handbook:

WARNING! Direct viewing
of the Sun without a
proper filter will cause se-
rious eye damage. Use of
a total station without an
OBJECTIVE lens filter may
damage the EDM compo-
nents.

*The Handbook Glossary, page 137

Page 30 Advanced ProGO



Prosurv cEZ Advanced ProGO User’s Guide

Performing a SOLAR Observation
The example used here is taken directly from the Handbook pps. 40-43.

Since the occupied point is known (Latitude/Longitude), we will first en-
ter the Latitude / Longitude as point #1. Also, we will select the Arkansas
North (NAD83) State Plane Coordinate Zone. Prosurv cEZ will com-
pute the State Plane Coordinates of the point and store the new point. Pro-
surv cEZ does not store lat/long, rather it computes the Lat/Long as neces-
sary when needed.

Tap the Decimals & Wil - T F =
Units button to  select £F|Decimals & Units < T:14 @
your zone. Then select Decimals Units
Arkansas North.  Note . 7
here that we're using US Coordinates E Metric D
Foot units, so when you Angles EI us .Fuul: @
enter the Lat/Long, the | Distances 3| Int'l Foot )
coordinates will be con- select Zone

verted from Lat/Long to
US Foot SPC’s. Arkansas North|

Alaska g

Alaska9

Alaska 10

Arizona East

Arizona Central

Arizona Weskt

: Arkansas Morth

Arkansas South _

Reload Original Defaults |:|
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Note the Zone indi-
cated at the bottom of
the main screen.

Now, tap the Points
button and select New
Point to enter your Lat/
Long for the occupied
point.

T o+
Poinks
+ +

[ urC || About Prosury cEZ |

Job: Sun Dec/Units/SPC set.
Zone = Arkansas Morth

Enter the Lat/Long as
D.MMSSsssss and be
sure to tap the Lat/Long
option.

In this example, the
Latitude is 36°04'00” and
the Longitude is 94°
10°08”. Tap Save.

¥
oL,

a
N

5% Prosury cE2

rMew Poink 7
Point # 1
North/Lat (36.0400

East/Long |94.1008
Elewation ||

F Code

O Coordinate @ Lat/Long

Exit FCodes Save
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Viewing the Point List

displays the North and
East coordinates, in US| -

Pg #1 of 1 s 722
(@) PNEZF () PLLZF

Foot, of the given Lat/ PA

Long. Jump to Page D List Set

(&) [as] [ ][]

Pt #...Morth...East...Eley...FCode

B c37972.683] 671360.568]

Now, tap the DC but-
ton to view the Data
Collection routines.

Tap the Traverse
button to enter the trav-
erse routine.

o
Dz ﬂ a
ke
Faram
1 1
Ctrl FC l'.B.'l
Backsight Instrument
P& Mo Backsight Mo Setup
MN 0.0000 0.0000
E 0.0000 0.0000
2 0.000 0.000
e
Exit
|~
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Enter your Instrument
point #, in this case 1,
and an instrument height
(can be any value).

Then, tap the Keypad
button to make the Key-
pad go away. This will
allow you to see the Ce-
lestial Observations
box.

s 7:26 (D

#

S

I
R

H-

(=]
P | | | -
L | —] |
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to enter your Celestial
Observation data.

Important: If you

data, tap the Off but-

ton.

rEnter Solar Information
Enter Semi-Di l D.MMSS

need to change your | Semi-Diameter |l].154?1 |

ton, then re-tap the | PUT Correction {Sec)
Solar (or Polaris) but- | Sight Left Edge of Sun

(1] 4

-5

BS Using Bg,/Azimuth
Remain in Traverse after Leap

Tap the Solar button :{1}' Prosury cEZ Traverse o< 7:33 @

Celestial Obs —

ET] ([ 7]a]o]]#]es] =]
~ € 56 [+]-%|f
I 2134«
s|le|E(E|¥[|C|O]) Tah|space|4—'

As given in the Handbook example:
Semi-diameter = 0°15'47.1"
DUT Correction = -0.5"

Latitude = 36°04'00.00000"N*
Longitude = 94°10'08.00000"W*
GHA @ Oh = 180°19'46.7"

GHA @ 24h = 180°16'59.6"”

Decl @ Oh = 22°41'24.4"

Decl @ 24h = 22°47'15.1"

*Entered automatically by Prosurv cEZ based on your SPC's for point #1.
Notice that a degree/minute/second format is displayed. Prosurv cEZ can
accept angles in D.MMSSsssss or °/’/" format.

34|

Advanced ProGO
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In this example, we’'ll
be hand-entering the

fw}' Prosury cEZ Traverse =% 7:35 @

time of each shot, so the [ Celestial Dbservations

“Use Internal Clock” | Use Internal Clock

selection is not checked. | atjtude D.MMSS [ 36°04'00.00000"
Tap OK to go back to Longitude D.MM5S5 9401!] 08.00000

the main traverse Erom Ephemeris

screen. GHA @0 h.MMS5 180.19467

GHA @24 h.MM55 (150.16596

Decl @0 h.MMss 2241244

Decl @24 h.MMSS  (22.47151

1] 4
B 1[{[][7][a]o][#][w]=]e
~ L > a6 ||+]-]F]F
I 2134«
s|le|E(E|¥[|C|O]) Tah|space|4—'

=[]
How the routine works

The Prosurv cEZ Close the Horizon Traverse routine shoots your points

using the following method:

1. Shoot your Backsight, Face 1 (Direct). A Backsight distance meas-
urement is not required. Simply tap the Angle button to shoot
your backsight without a measurement. Or, tap the Shoot button
to take a distance-measurement type shot on your Backsight. Pro-
surv cEZ will automatically set zero on your backsight if connected
to certain instruments.

2. Turn to the Celestial object needed in Face 1 (Direct). The Shoot
button will be disabled and you'll only be able to measure in An-
gle only mode. If using the Internal Clock, the Time is stamped
automatically into the routine. If not using the Internal Clock, you'll
be asked to enter the Time of the observation.

3. Flop the Instrument and shoot the Celestial object in Face 2
(Reverse). Again the time is stamped automatically, or, you will be
asked to enter the Time of the observation.

4. While still in Face 2 (Reverse), re-sight your Backsight (Angle only
or Shoot).

This constitutes one Set of angles. You can pre-select to turn up to 8
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complete Close the Horizon sets. When finished, you'll be asked to confirm
the average sets of angles etc. It is important to note here, that due
to the movement of the celestial body, your Direct and Reverse
angles of your set(s) will, obviously, be quite different. Normally,
when using the Close the Horizon routine for traversing, you
would expect “good” closure of your angles. Therefore, keep in
mind that the angles turned will not match, and that the “closure”
of the angles may appear to be largely incorrect.

From the Handbook, the following data were observed:
e  UTC Time (Stopwatch = 0): 13h 34m 02.0s*

Obiject Angle Stopwatch Time UTC Time
Backsight Direct ~ 0°00'00” 0:00:00 13:34:02.0
Sun Direct 351°24'54" 0:12:15.6 13:46:17.6
Sun Reverse 171°5139” 0:15:42.0 13:49:44.0
Backsight Re- 180°0005"
verse

Note: Prosurv cEZ has been set to shoot in Manual mode, for
this example.

Tap the Shoot button
to take the first shot on
the Backsight. The data
is entered here in Man- 0
ual mode. a0

Tap Record to store 1000
the data and proceed to
the next shot.

J{?F Manual Entry - Face 1 =% 9:06 @

[ ] [Open |

o | [recrs

*Note: The UTC time is entered because Prosurv cEZ will compensate for the UT1
time automatically, based on your DUT entry.
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You're now ready to
shoot the Sun in Face 1.
Note that the Shoot
button is disabled, since
you'll only be measuring
an angle to the Sun.

Tap the Angle button
when ready to shoot the
Sun. Note the Foresight
point # will be 2, since
this is the next Auto #.

When you tap the
Angle button, you'll be
asked to enter the time
of the observation (since
the Use Internal Clock
is NOT checked).

Enter the Time of the
observation in h.MMSS
format. Then tap OK.

fw}' Prosury cEZ Traverse =% 9:09 @
rInstrument Ii- Shooting Set #1

Instrument #
Inst. Height

# of sets of T
Even Seks Re|

o~00°'00™

-Shoot Sun Face 1
Target Height

Foresight Point #

L]

Back Angle

Shoot

LT
O Polaris

@ Solar

E|A

rEnter UTC Time

Time h.MMS5  [13.46176]

0K

-Shoot Sun Face 1
Target Height

Foresight Point #

1

Back Angle

Shoot
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Now enter the ob- [EdlediaRREIRSAEY oz 9:15 @
served Face 1 Angle to il
the Sun.
351.2454
Tap the Record but- a0

ton.
0

Flop the gun (turn to ¥ |Prosury cEZ Traverse % 9:16 @

Face 2) and tap the An- :

gle button when the left Shioatiny fEt.#lu
edge of the Sun is once 0°00'nn
again sighted. 351724'54™

Shoot Sun Face 2

Back Angle
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Enter the Observation it
Time for the Face 2 il -
sighting of the Sun. Enter UTC Time

Time h.MMSS  [13.4944|

Tap OK.

0K

Shoot Sun Face 2

Back Angle

Enter the observed
data. Note the 270°
Zenith entry for Face 2.

171.5139
270

o

[ | [Open |

o ] [recors

Manual Enkry of: 9:20 @
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LELRUEL L RNl 28 | Prosury cEZ Traverse  #£ 9:21 @
to close out this set by [l .
shooting your Backsight Shooting Set #1

in Face 2. 0=00'00"
351°24'54"
171°51"39"

Shoot Backsight Face 2

Enter the final data 5
for your Backsight, Face
2. Note the 270° Zenith
angle and the 1000
slope distance to the
backsight.

[aor | [
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Prosurv cEZ computes
the Closure for set #1,
just as it does when
traversing using this rou-
tine.

Note the large Misclo-
sure, which is expected

due to the apparent |

movement of the sun
across the sky.

Tap Yes to continue.

The computed Astro-
nomic Azimuth to your
Backsight is displayed.
And, since youre cur-
rently using a State
Plane Coordinate Zone,
the Grid Azimuth to
your Backsight is also
displayed.

Prosury cE2 Traverse =< 9:24

I Prosury cEZ

Closure of set #1:

First angle (Direct):
351°24'54"

Second angle (Reverse):
2e0g'25"

Result of 2nd angle:
351°51"34"

Misclosure: - 0°26'90"
Average angle: 351°38'14"
Yes = Accept, Mo = Re-do
set, Cancel = Exit

II-Il__mml:UIFH:H:-'T"'

Yes Mo Cancel

E|A

FiB|Prosury cEZ Traverse (£ 9:28

rInstrument Iy shooting Set #1

0-00'00"
351°24'54"

Instrument #
Inst. Height

Prosury cEZ

Lstronomic Azimuth to
Backsight = 91°22'51,13"
Grid Aziruth to Backsight

= Q2°38'34.60"

rCelestial Obs

{ ) Off
D Polaris
@ Solar
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sets of angles is dis-
played, although be-
cause we're shooting the
sun, you can ignore
these angles.

Tap Yes to continue.

UUECULCECURRUEY 7 |Prosury cEZ Traverse (£ 9:30

rInstrument Ii- Shootin
I mmant
i Prosury cEZ2

’ Surnmation of sets of
angles #

First angle: 351°24'54"
Average angle: 351°38'14"
Yes = Accept, Cancel =
Exit

Yes Mo Cancel

{ ) Off
O Polaris
@ Solar

Because we were
measuring in  Manual
mode, and we entered 0
for the slope distances,
Prosurv cEZ asks that we
enter a distance to the
Foresight, in order to
compute a coordinate to
the point.

Naturally, this will be
a “bogus” point, where
only the angle to the
point from this occupa-

E|A

1

rInstrument Ii- Shootin

Prosury cEZ2

Flease enter a Faresight Slope Distance.,

|1nnnud |

[ ok

tion is correct.
Tap OK to continue.
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Enter a Feature Code [/ 8e] [-NNSTTvge =
EZL f)h;(e Backsight and “Pop-Up Quick Codes
FC |E0G
AL

FCode oK

FBW

=
Z
|

LOT
RR
CcP

R

Prosurv cEZ now asks

. v Prosury cEZ Traverse ={£ 9:36
for a Backsight Point #. il

The next Auto # is used pInstrument Ii-Shooting Set #1
by default. . aanl
Prosury cEZ2

A Please enker a Backsight Point #.
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for the Foresight.

Finally, tap No so
that Prosurv cEZ will
store the Setup auto-
matically.

Storing the Setup
means that you can now
perform Topo, or con-
tinue Traversing using

Enter a Feature Code L" i)

Prosury cEZ2
r Pop-Up Quick Codes

FC [suN

Atk

FCode

1] 4

[ »

R

Instrument #
Inst. Height

Traverse point complete,

351°24'54"

o~00°'00™

Advanced ProGO

the computed Backsight |rB Yes = Leapfrog, Mo =
Azimuth. Store Setup, Cancel = Exit
Yes Mo Cancel
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Prosurv cEZ now dis- Lf:j' Prosurv cEZ
plays the Setup informa- [l

tion. Note the automati- rProsury Data Coltection

cally computed Backsight

Faram

1
Ckrl
P&
N 637926.570 637972683
E 672359.523 671360.568
F4 -999.000 -999.000
FC MOMN
Exrit
|~
Tap the DC Info but- |More DC Info. SF = 1.00001 908
ton to view extended BS Az, Dist, IH, & HI Lask M/E/Z
'Sf‘eft‘ar;“am” for ~ the 92°38'35" 647939.292
' 1000.019 TT08264.580
5.000 -994.000
-994.000 MON

Since we're using a SPC Zone, Prosurv cEZ automatically computes the
Combined Scale Factor (CSF) for the Occupied point. The CSF is the result
of the horizontal scale factor multiplied by the sea level scale factor. For
this reason, the elevation of the occupied point, if using SPC’s, should be
correct. You can re-set the CSF to 1.0 in the Temperature and Pressure
settings.

If you'd like to see a complete summary of the Celestial Observation
data, simply go to Jobs—>Export Raw and export the Raw Data as a
Text file. The example data is shown below:
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Tap Go to save the [ [TNSTTREY o AR £ 9:53
raw data as a text file. {j <« @

rExport Raw Data

Mame [iy Documents)JobsiSun_Raw.txt |
Maoke: Text Saves as *_Faw.bxt

SDR Saves as *,sdr Existing raw
5 Saves as *.cgr files are
(#) Save As Text File ovenuritten

O Convert to SDR 2x Raw Data
O Convert to C&G Raw Data

Status

Lo

KI: ,Point#1,North=637972.682660127,East=671360.567600039,Elev=-
999,FC/Att=/*/

NO: ,Begin Traverse:

NO: ,# of sets (entered) = 1

NO: ,IH (entered) = 5

NO: ,BS Tgt (entered) = 5

NO: ,Instrument # (entered) = 1

NO: ,Grid scale factor = 0.99997130

NO: ,Sea level scale factor = 1.00004779

NO: ,Combined scale factor = 1.00001908

NO: ,Begin Celestial Observations (Sun)

NO: ,Latitude = 36°04'00.00000"

NO: ,Longitude = 94°10'08.00000"

NO: ,GHA Ohr = 180°19'46.70000"

NO: ,GHA 24hr = 180°16'59.60000"

NO: ,Decl Ohr = 22°41'24.40000"

NO: ,Decl 24hr = 22°47'15.10000"

NO: ,Time Stamp = 12/26/03 9:05:07 PM

NO: ,Time entered manually

NO: ,Semi-Diameter of Sun 0°15'47.10000"

NO: ,DUT time correction = -0.5 seconds

NO: ,Sighting Left edge of Sun

NO: ,Traverse, 0°00'00", 90°00'00",1000.000,5.000
NO: ,UTC Time (Manual Entry) = 13°46'18"

NO: ,Traverse, 351°24'54", 90°00'00",0.000,0.000
NO: ,Angle above was to Sun Face 1

NO: ,UTC Time (Manual Entry) = 13°49'44"

NO: ,Traverse, 171°51'39",270°00'00",0.000,0.000
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NO: ,Angle above was to Sun Face 2

NO: ,Traverse, 180°00'05",270°00'00",1000.000,5.000

NO: ,Closure (seconds) on traverse set #1 = - 0°26'40"

NO: ,Foresight Sun

NO: , 91°22'51.13"

NO: , 91°22'51.13"

NO: ,Traverse set #1 Adjusted Horizontal < 351°38'14"

NO: ,Summation of sets of angles:

NO: ,First angle: 351°38'14"

NO: ,Average angle: 351°38'14"

NS: Gun;,1,N=637972.683,E=671360.568,L=-999.000,BS;3,BS_Az= 92°
38'35",BS_Dist=1000.019,HI=-994.000

NO: ,Horizontal distances multiplied by a scale factor of 1.000

NO: ,12/26/03 9:41:01 PM

SH: ,0,HA: 0°00'00",VA: 90°00'00",SD:1000.000,Tgt:5.000,BS check
SH: ,2,HA:351°38'14",VA: 90°00'00",SD:100000.000,MON
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Celestial Observations—Shooting Polaris Example
Most of the data entry for this example is similar to the entry methods

used in the Sun example. For this reason, only certain screen shots will be
shown for the Polaris example. Please see the Sun example for a detailed
explanation on using the Celestial Observation routines.

Information for this example is taken from the Handbook, pps. 63-65.

¢ Latitude = 37°57'23"N
e Longitude = 91°46'35"W
. Missouri Central SPC Zone

The Lat/Long are entered as point #1, with Lat/Long selected. The SPC
Zone Missouri Central was selected from the drop down list.

Next, Prosurv Data .'fwj‘ Prosury cEZ Traverse ¢ 10:26 (9

Collection is activated, = -
and the Traverse button -Celestial Observations

is selected. Enter the || Use Internal Clock
Instrument point #, (1), | Latitude D.MMSS | 37°57"23.00000"

and the instrument . PP m
height. Tap the Polaris Longitude D.MMS5 | 91 4!5 35.00000

button to enter the data Erom Ephemetris
as shown. GHA @0 h.MMSS 185.07304

GHA @24 h.MMS5  |186.06314
Decl @0 h.MMSS 89.163611
Decl @24 h.MM55 |89.163785

(1] 4

Object Angle UTC Time
Backsight Direct  0°00°08"
Polaris Direct 94°50'36”  2:16:21.5
Polaris Reverse 274°50'56"  2:19:36.1

Backsight Re- 180°0003"
verse
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Using the information

shown above, the data is ¢ }
entered manually into I Prosury cEZ2
Prosurv cEZ. If you're |I

connected to an instru- || @ Closure of set #1

Prosury cE2 Traverse ={< 10:34

ment, the angular data is

) First angle (Direct):
automatically  recorded 04 °5028"
from the instrument, just 5 d e (R )
like when shooting a EEEH ,ar"%le BYEISE )
point in Topo mode. 26270907
Result of 2nd angle:
The results of using 84°50'53"

Misclosore; - 0°00'25"
Average angle: 94°50'41"
Yes = Accept, Mo = Re-do
set, Cancel = Exit

the data are shown to
the right.

Yes No Cancel

Prosurv cEZ computes
the Astronomic Azimuth
to the Backsight. Since
we have selected to
work in a State Plane [Instrument &
Coordinate Zone, Prosurv |(Inst. Height
cEZ also computes the |
Grid Azimuth to the
Backsight.

0°00'08"
94 °50'36™

B Astronormic Azirnuth to

. Backsight = 264°26'12.58"
Grid Azirnuth to Backsight
= 253°59'30,35"

oo o e F |

rCelestial Obs

{ ) OFf
@ Polaris
D Solar
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Prosurv cEZ computes
the summation of the
sets of angles, however,
when using Celestial

=

can be ignored.

Tap Yes to continue.

r Inskruny

Observations, this screen || ppl A EnEI | g =

ent I Shootin

Surnmation of sets of
angles #

First angle: 94°5035"
&verage angle: 94°50'41"
Yes = Accept, Cancel =
Exit

Yes Mo Cancel

Since Manual entry
was used (and zero was
entered for the foresight
distances), a bogus fore-
sight distance is re-
quired.

Tap OK to continue.

| | Cancel |

—J I

Select a Feature Code
for the Backsight.

FC
Atk

r Pop-Up Quick Codes

Prosury cE2 o< 10:42

MOM

FCode oK
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Enter a Backsight fw}' Prosury cE2 Traverse #{Z 10:44
Point #. Since the Fore-
sight is #2 (Auto #), the
next available auto # is
displayed.

rInstrument Ii- Shootin

Prosury cEZ

A Please enter a Backsight Paoint #.

I 2K | | Zancel |

] I

rCelestial Mhs —

Enter a Feature Code F—
for the Foresight. TIETTS HE < 10:45
rPop-Up Quick Codes

FC |POLARIS
ALt

FCode oK

-]
™
] »

==}
=
A |
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Tap No so that the
new Setup is stored
(youre obviously not
leapfrogging and occupy-
ing Polaris!)

matically computed and
stored. You're now
ready to Topo or begin
traversing.

.'QCF Prosury cEZ Traverse < 10:46

Inst. Height

rInstrument I shooting Set #1
Instrument #

Traverse point complete,
Yes = Leapfrog, Mo =
Store Setup, Cancel = Exit

o~00°'08"
94 250'36"

Yes

No Cancel

The Setup is auto- L'. ]

o
.
——
ﬁ YoLB

1 l |/8Cc QC DC
Ctrl || FC Sl T | Info r
Backsight Instrument
P& 3 1
N T73695.712 TI3748.049
E 1848548.708 1849045977
Z -999.000 -999.000
FC MOMN
Exik
=«
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I
The DC Info button | Mgre DC Info. SF = 1.00003091

shows the Azimuth to .
your Backsight and other B5 Az, Dist, IH, & HI Last N/E/2

data. 263°59'30" 873729.516
500.015 1847015.115

5.000 -994.000

-994,000 POLARIS

Since we're using a SPC Zone, Prosurv cEZ automatically computes the
Combined Scale Factor (CSF) for the Occupied point. The CSF is the result
of the horizontal scale factor multiplied by the sea level scale factor. For
this reason, the elevation of the occupied point, if using SPC’s, should be
correct. You can re-set the CSF to 1.0 in the Temperature and Pressure
settings.

You can export the raw data as a text file to view the entire observation.
Just go to Jobs—>Export Raw Data and save the raw data as a text file.

For answers to questions about Prosurv cEZ's Advanced
ProGO functions, please e-mail techsupport@prosurv.com,
or call toll-free 1-888-647-9500.

Thank you for using Prosurv cEZ and the Advanced ProGO
functions! HAPPY SURVEYING!
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