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Leica Geosystems - System Viva Quick Guide
Reference Plane and Grid Scan

The Reference Plane and Grid Scan guide covers the following.

1. Measure to Reference Plane discussing using a Local or Global
coordinate system. The plane is defined using points previously
measured

2. Grid Scan to a plane, defining the plane by surveying new
points and defining a rectangular scan area.

3. Grid Scan to a surface, defining the scan area using a polygon.

NB: Some functions are interchangeable between the tasks but to avoid
repetition the tasks have been written using different methods of
definition.

Leica Geosystems Ltd

Davy Avenue, Knowlhill

Milton Keynes. MK5 8LB

Technical Support Phone. +44 1908 256 529
Email: uk.support@leica-geosystems.com
www . leica-geosystems.co.uk



"= Reference Plane and Grid Scan

» Measure to a plane

Step Instruction Screenshots
Select 1. Go to Work! > 4
Survey+ > 1 Ref Plane and :
Grid Scan. Measure points relative to
a defined reference
plane. Positions are
1.1 computed relative to the
Select Measure to plane and reference plane.
Fl OK
(To edit so of the settings
for the program press the Fn abc 16:05
FN key)
[z 0] = . D
T ‘5
Ref Plane & Grid Scan
Then press F2 Config Task:
Measure points relative to
1.2 a defined reference
plane. Positions are
computed relative to the
reference plane.
This allows the user to add = o)
an additional display f 0 ‘aﬁ ©
screen to the application Configuration
Parameters |Report sheet
from the survey : —
1icati K Show additional page from My Survey
application. Screen
1.3 Set a tolerance for how Page to show: Code ]
’ well the points defining Max +/- Ad for defining plane:
the plane fit to it 0.3000 m
Whether to use a local ] Use local plane coordinate system
coordinate grid (tick) or 3DCQ:-.---m 2DCQ:----m 1DCQ:----m  Fn ABC 12:32
be in the same grid as the
instrument setup (untick)
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Reference Plane and Grid Scan

Step Instruction Screenshots
Ref Plane & Grid Scan
Choose the option that A reference plane is required. What do you
) - want to do?
suits. In this case select O Create a new plane by measuring new
the option to Create a new points
1.4 plane by from previously @ Create a new plane from previously
measured points. stored points
O Select an existing reference plane
F1l OK Hz: 0°00'00" V: 0°00'01"
4 i
New Reference Plane
Ref plane name: REF PLANE
1.5 Give the reference plane a
name.
Fl OK
Hz: 0°00'00" V: 0°0001" Fn ABC 16:06
. EED
New Reference Plane
General| Points | Plot
! Point ID Ad(m) Use
1.6 In the point tab select F2
+Point.
Hz: 0°0001" V: 0°00'00" Fn ABC 16:06
OK |+Point| Use |Delete| | Page
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Step Instruction Screenshots

Select the point from the Data: Default
list of points available. Points * [Map *|
Paint 3D cQ Class
Click on F1 OK to select 4 0.0030 Meas
: . . 3 0.0030 Meas
he highligh .
19 the highlighted point 0.0030 Meas
NB: These can be previously 0.0030 Meas
, StnOOl 0.0000 Ref
measured or keyed into the
active working job.
Hz: 1°00'00" V: 91°00'00" Fn ABC 16:12

OK | New.. | Edit.. |Delete| More | Page

4 _ W Bl 5=

New Reference Plane

Repeat steps 1.4 and 1.5 GeneraI]Points[Plot[

Pomt ID Ad(m) Use

1.g | until the reference plane
) is defined. 3 0.0007  Yes
2 -0.0006 Yes
You will see residual 1 * 0.0006 Yes

values for each point to
show how well they fit onto
the surface of the defined

Hz: 1°0000° __V: 91°0000" Fn ABC 16:12
plane OK |+Point| Use |Delete]| | Page

If you have opted to use a
- 4 _ W0 Bli@m =%
local grid system you need — | NS P

to indicate which point on a"e
the grid is to be the grid SR Points W

! Point ID Ad(m) Use
origin. Highlight the point 4 -0.0007 Yes
you want and Press the FN 3 0.0007 Yes

2 -0.0006 Yes

1.9 o
key. Then select F4 Origin. 1 -~ 0.0006  Yes

A * will be placed next to
the chosen point to
indicate this as the origin

point. Hz: 1°0001° __ V: 91°0000" =YABC  16:14
Help |Home | End |Origin | | Quit
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Step Instruction Screenshots

This screen will only m—
appear in the wizard if @ \@ﬁ - -
“Use local Plane Coordinate
System” was select in the
config page. (1.3)

Ref Plane Coordinate System

Currently selected origin point:
1

Enter local coordinates of origin point

The X axis will be (point with *)

1.10 : : [ |
horizontal, with the Z axis e LiLLILL m

Z coordinate: 5.0000 m

Point defining direction of Y-axis
Point: la ]

perpendicular taking the
steepest course from the

origin. The Y axis will be
perpendicular to the XZ
plane. The positive
direction of the 3 axes is

3| i----m_ 2DCQ:-.---m 1| H 1] Fn ABC 12:30

determined by selecting a
point above or below the XZ
plane that determines the
negative direction of the Y
axis. The origin can then
be shifted from 0,0,0 by
updating the X and Z
coords.

Offset of Reference Plane
[|Use offset for reference plane|

1.11 You will also need to
offset the reference plane
if you do not want the XZ
plane to give a 0 Y value

Hz: 1°00'00" V: 91°00'01" Fn ABC 16:16

A _ Bl =™

Select a Distance to move

Offset of Reference Plane

the X7 plane along the Y [|Use offset for reference plane|

axis. Offset plane: [Offset by distance - |

Alternatively you can

. Offset: b.oooo Im

1.12 select a point that you

want to have a 0 Y value on

the XZ plane. Set Offset

plane to be “Offset to a

point” Hz: 1°00'00" V: 91°00'01" Fn ABC 16:17
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Step Instruction Screenshots

Measure to Plane
What do you want to do?

If when you have defined
the plane you forgot to set O Measure to plane

the local system (or you @ Edit reference plane currently being used|
1.13 want to switch back to O Finish measuring to this ref plane &

h iff k
coords within the grid of s UG UL

the total station setup
position, choose Eddit
reference plane currently Hz: 1°00'00" V: 91°00'01" Fn ABC 16:43
being used.

gy 1 )

Edit Reference Plane

General |Points [Origin |Offset | Plot |
Ref plane name:

1.14 This allows all the setting || of polats: 4
defined in the wizard to be Std deviation: 0.0006m
changed. Adding or removing Max Ad: -0.0007m

points from the definition.

Hz: 1°0000° _ V: 91°0001" Fn ABC 16:18
oK | I | I | Page

4 — | A
Edit Reference Plane
Redefine the origin or General |Points| Origin Offset| Plot :
1 Use local plane coordinate system
Currently selected origin point:
1

switch back to global
coordinate system.
Enter local coordinates of origin point
(point with *)

Once the edits are complete X coordinate: 0.0000 Im
click on OK. Z coordinate: [0.0000 Im
V: 91°00'01"

Hz: 1°00'00"
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Reference Plane and Grid Scan

Step Instruction Screenshots
Measure to Plane
What do you want to do?
, ® Measure to plane
Now choose the option to O Edit reference plane currently being used
1.16 Measure to plane. O Finish measuring to this ref plane &
choose a different task
Click F1 OK
Hz: 1°00'00" V: 91°00'01" Fn ABC 16:17
If you have opted to go & — ﬁ ‘ ﬂﬁ
with a Global Coordinate Measure Points to Plane
system when you measure a [ Reference | Code |Camera | Map |
distance to a point the Point ID: _
1.17 position will be shown in Target height: l0.0o00 Im
ENZ. Offset perp dist: =====T}
Offset ht: -----m
Easting: 0.2447m
Angles only observations Northing: 14.0173m
will be projected onto the | Elovatinn: _1.2552m
Hz: 1°00'00 V: 91°00'01
reference plane and given
coordinates accordingly
If you have opted to go
with a Local Coordinate
system when you measure a Measure Points to Plane
distance to a point the ]Reference[Oode [Camera l Map |
e . Point ID: s ]
position will be shown in Target height: 0.0000 In
18 XYZ. Offset perp dist: ~ -----m
Offset ht: -----m
Angles only observations Xcoordinahe: Pl
will be projected onto the B —— S —
| Z conrdinate: -1 0337m
reference plane and given Hz: 1°00'00" V: 91°00'01" Fn ABC 16:21

coordinates accordingly

Meas | Dist | Store [Cmpare] Done | Page
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* Grid scan on plane

Step Instruction Screenshots

|
Select 1. Go to Work! > 4 a Grid scan on plane v

Grid scan a regular grid
on a defined reference
plane within a defined

Survey+ > 1 Ref Plane and
Grid Scan.

2.1 area.
Select Grid Scan on Plane
and F1 OK ‘ i’
Hz: 0°00'00" V: 81°00'00" Fn abc 13:18
. EED
Ref Plane & Grid Scan | B
Choose the option that a:;e::zc;iplane is required. What do you
2.2 suits. In this case select ® Create a new plane by measuring new
the option to Create a new ppoints
plane by measuring new O Create a new plane from previously
points. stored points
F1 OK Hz: 0°00'00" V: 81°00'00" Fn abc 13:19

After giving the Plane a
name you will be in a

survey screen.

Survey [Offset | Code [Camera [ Map
Point ID: [TPS0002

Target height: 0.0000 Im

Measure points in the
2.3 normal way or select the Hz: 0°00'00"

Camera tab to use the image v: 81°00'01"
assisted surveying Horiz distance: il
Height difference: -----m

Hz: 0°0000° __ V: 81°0001"
Meas | Dist | Store |

Fn abc  13:25
| Done | Page

When completed Select F5
Done
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Step Instruction Screenshots

A8 @ ==

New Reference Plane
General |Points | Plot |

You will now see a summary

of the plane and how well Ref plane name: Grid Scan1

the surveyed points fit to No. of points: 4
2.4 the plane. Page using F6 to | |Std deviation: 0.0096m
Max Ad: 0.0103m

see more info and remove
points or add extra points
to the plane.

Hz: 9°00'00" V: 98°51'55" Fn abc 13:40
oK | [ | | Page

4 A

New Reference Plane

. . fGeneraIIPointsT Plot ]
Once satisfied that the " R s Ad(m) =
2.5 plane is suitable click F1 4 -0.0103 Yes
or OK to continue 3 0.0103  Yes
2 -0.0087 Yes
1 x 0.0087 Yes
The next screen asks if you
want to offset the plane.
Hz: 9°00'00" V: 98°51'54" Fn abc 13:43

oK | | use |Delete|Survy..| Page

a4 W8 @ "Za

Grid Scan on Reference Plane
What do you want to do?

@®|Grid scan reference plane
O Edit reference plane currently being used
Reference Plane

2.6 O Finish grid scanning to this ref plane &
choose a different task

Choose Grid Scan to

Hz: 9°00'01" V: 98°51'54" Fn abc 13:45
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Step Instruction Screenshots

Choose either;

A _I0 8 @

Rectangular area: This will
request that you observe Method:
diagonally opposite corners
of the area to be scanned

Rectangular area v

Define a rectangular grid
scan area by pointing
instrument to opposite
corners of the area.

2.7 Or,

Polygonal Area: This will
request a minimum of three
points to define the area
to be scanned.

Hz: 9°00'00" V: 98°51'54" Fn abc 13:47

If using Polygonal Area,
Done will appear on F5
after the third point has
been defined.

Aim at the first point to

Measure First Corner

define the area. This can Survey [Camera |
be done using the camera. Point instrument to first corner of the
2.8 Use f6 to page to the rectangular scan area & press OK.
camera. Remember to measure Hz: 1°00'00"
a distance if using the \H 91°00'00"
camera to correct to
parallax.
Hz: 1°00'00" V: 91°00'00" Fn ABC 14:22

l l | Page

Click F1 OK

Measure Second Corner
Then aim at the second ]Survey[Cameral

Point instrument to the diagonally opposite

corner diagonally opposite. corner of rectangular scan area & press OK.

Again this can be done

. Hz: 10°00'00"
2.9 using the camera. * e
V: 88°00'00

Hz: 10°0000" V: 88°00'00" Fn ABC 14:22

oK | l | l | Page
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Reference Plane and Grid Scan

Step Instruction Screenshots
- . EED
| | 4 i a| I
Then define the grid Grid Scan Settings =)
spacing. Define grid spacing on the reference plane.
510 Left / right: b.s000 Im
: . Up / down: b.s000 Im
The tick box for boundary
points will add extra Grlflscanare.a: 0.000m?2
points to survey the area Estimated points: 4
boundary even if it does &/Also measure the boundary of the
not relate to the regular defined scan area .
, , Hz: 9°00'00" V: 98°51'55" Fn abc 13:48
grid spacing
- . EED
ﬂ — ﬁ g ‘ J‘E
Surface Scan Settings
After defining the Point Id Choose the grid scan mode to be used.
Style and increment value. O Standard - accuracy & range optimised
You will be asked for the @® Fast - speed & performance optimised
2.11 speed of the scan. It is
essentially Speed versus
Accuracy
Hz: 18°00'00" V: 90°00'00" Fn abc 14:24
Leica Geosystems . )
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= Grid scan on surface

Step Instruction Screenshots
|
select 1. Go to Work! > 4
Survey+ > 1 Ref Plane and Grid s_'»canaregulargrld
. of points on any surface
Grid Scan. within a defined area.
3.1
Select Grid Scan on Surface
and F1 OK -k
Hz: 9°00'00" V: 98°51'55" Fn abc 13:59
Choose either, Rectangular
surface: This will request |
that §./ou observe diagonally Method: Polygonal area .
opposite corners of the Define a polygonal grid
3.2 area to be scanned g scan area by clockwise
[ pointing the telescope to
or . ‘ three or more points. The
) e T polygonal grid scan area
Polygonal Surface: This . . |is calculated based on the
will request a minimum of 57 .o .| sequence of the points.
three points to define the - A
area to be scanned Hz: 9°00'00" V: 98°51'54" Fn abc 14:01
Aim at the first point to
~ . EED
define the area. This can ﬂ — ﬁ “I% =
be done using the camera. Fkﬂﬂgifﬁqtl
Use f6 to page to the Sur_vey-Camera - -
Point instrument to point 1 of the grid scan
camera. Remember to measure area & press OK.
a distance if using the e
3.3 camera to correct to Hz: 10°0001
Vv: 88°00'00"
parallax.
Click F1 OK Hz: 10°00'00"  V: 88°00'01" Fn ABC 14:30
oK | l | l | Page
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Reference Plane and Grid Scan

Step Instruction Screenshots
Aim at further points to Measure Point 4
define the polygonal area. Survey |Camera
These can be done using the Point instrument to point 4 of the grid scan
Camera. area & press OK.
3.4 Done will appear on F5 Hz: 20°00°00
. ) Vv: 90°00'01"
after the third point has
been defined. Select this
to complete the scan area
or continue to observe more Hz: 20°00'00" V: 90°00'01" Fn ABC 14:31
points. oK | [ | | Done | Page
The grid spacing can be by
Angles
Surface Scan Settings
Or it can be done by Define grid scan spacing.
dlstance§ The Hor%zonFal Define spacing by: Dhmnmﬁ 4
and vertical spacing is _
3.5 defined for a particular Distance: 15.0000 dL
. distance from the Horizontal spacing: [0.1178 Im
. . Vertical spacing:  [0.1178 Im
instrument. That distance
can be estimated or Estimated points: 1
measured using the F2 e o ha.e
i ) Hz: 9°00'00 V: 98°51'55 Fn abc  14:05
button. It is an idea to OK | Dist |
pick a point at roughly the
middle of the object.
Again an option is
available to survey points
on the boundary
- . EED
ﬂ — ﬁ g | JE
Surface Scan Settings
After defining the Point Id Choose the grid scan mode to be used.
Style and increment value. O Standard - accuracy & range optimised
You will be asked for the @® Fast - speed & performance optimised
3.6 speed of the scan. It is

essentially Speed versus

Accuracy
Hz: 18°00'00"  V: 90°00'00" Fn abc 14:24
®
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