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TerrainTools is a software dedicated to 3D terrain models analysis and edit.

With TerrainTools you can evaluate volume, profiles, subctract DEMs, extract DTM (ground) from
DSM and so on.
It includes a simplified CAD with basic features and tools.
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Main features

e Import of gtif/tif DEMs

e Import of Geotiff orthophoto

o Blended overlapped view of DEMs and orthophoto

e Volume evaluation (related to interpolated plane or reference elevation)
e  Profiles analysis

e Ground extraction by given scenario

e DEMs subctraction

e DEM editing (hole, flood fill, gap fixing, offset, resizing)
e seamlines generation and editing

e orthophoto mosaicing

2D distance and area measurements

Layers management

Basic CAD features: entities, styles, OSnap

Results import/export

TerrainTools requirements

e Operating system: Windows Seven / 8

A temporary trial license is available to test TerrainTools with your datasets.

If you are evaluating TerrainTools, you can send your feedback to Menci Software writing to
francesca.ceccaroni@menci.com.
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Main window

When the software starts following window will be opened.
e rr—rr— e ——————— -

]

oM | Do

Ada Ortnaghote

TenanTosis! x

You can press "New" (for new project) or "Open" if you want to open an existing project.

Recent Documents

> Exit

At the bottom there is a "Output window", where CAD status and information messages are
displayed.

Jutput

M4 4 » M Command Line /

TerrainTools - Coordinatograph - Mo value
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TOOLBARS

MAIN TOOLBAR

This is the main toolbar

e Main CAD Mosaic Merge DEM Split / Merge Help

- k:t | visible z {(,z“ ot - 5 g P \E‘ = 7 . L= '_ .—
4 = 7 | 2 2 N ] i =)= S
\% .u o © : 1“—] EI =/ LI kY @ﬂ,_ — 3 B &) | = —-— = m
DEM Ortho Volume Profile Distance Area Build Hole Close Patch Flood Offset Elevation | Resize DEM Compare Undo REDO Subtract Ground Layers Layers Qutput
20 20 Contours Gaps Fill by entities DEM  fromTIN  Surfaces Filtering order
Add Orthophoto Measurements DEM Tools DEM Analysis Layers View

e "Add": you can add DEMs and related orthophoto (optionally) to separated layers
e "Orthophoto": if an orthophoto is loaded the blending slider is activated. You can see the
orthophoto blended against DEMs

e "Measurements": you can start several mesurements commands

e "DEM Tools": some DEM editing commands

o "DEM analysis": in this section are grouped commands dedicated to DEMs analysis
o "Layers": layers management buttons. You can change layers properties and order.
e "View": hide or show docked windows

TIP: fill up the "User Data" form with your data: it will be usefull to identify reports you may send to Menci
Software if some problem occurs.

User Data

Please fill this simple form. Those data will be stored in your PC and they wil
be used to complete any report you send to Mend Software,

Name {*) | |

Surname (=) I
Email (*) |

Company I

Telephone I
{*) required

View crash history kY Ok, 0 Cancel
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CAD TOOLBAR

- Main CAD Mosaic Merge DEM Split / Merge Help
A T L L L IENER R
Vid H | @une B etipse ©~ P midroint JIq inter E78 DEM
Import Export Polyline Circle Arc Text Dimension Elock Sheet Line | Point Dimension | OSnap i
[ Rect - B - > Llayout | Type |\Weight| Style  Style Bl endroint B near [l none
Drawing I/Q Draw Format OSnap

In the CAD toolbar there are following sections:

e "Drawing I/0": import dwg/dxf/shp and export of dwg/dxf file formats. TerrainTools supports
Autocad 2000 file formats.

e "Draw": start drawing of points, polylines, rectangles etc..
e "Format": select point and line styles.
e "OSnap": toggle activation of osnap on CAD workspace

MOSAIC MERGE TOOLBAR

' Main CAD

Mosaic Merge DEM Split / Merge Help

o [ 3] &1 6| Y] E

Build Edit Undo Redo Setup Import Remove Build Seamlines Tiles
Edit Edit Tiles Tiles  All Tiles Maosaic

Seamlines Muosaicing View

Tools for overlapping orthophoto mosaicing.
e "Seamlines": Find and edit seamlines between overlapped images
e "Mosaicing": define and draw the tiles to subdivide the final ortomosaic and import tiles defined in

a dwg/dxf/shp file; delete tiles if present; start the mosaicing process
o "View": Allow the user to see seamlines and tiles

DEM SPLIT / MERGE TOOLBAR

= = = B £ [

1
Y

Setup Import Remove View Split Build Edit Undo Edit Redo Edit View Merge
Tiles Tiles  All Tiles Tiles DEM Seamlines Seamlines Seamlines Seamlines | Seamlines | DEMs
Split DEM Merge DEMs

In the DEM SPLIT/MERGE toolbar there are following sections:
e "Split DEM": Split the DEM in smaller ones.
o "Merge DEM's": Merge various DEM into a unique one.
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SETUP NEW PROIJECT - BASIC INFORMATIONS

ADDING DATA

Once a project is created the CAD workspace is empty. You can add a DEM and any related orhophoto.

CYES

DEM | Ortho |

a k [ visible
- ® O
DEM | Ontho
Add \ Orthophsto
TerainTools1

Layers Order
Q0
Q othotf
Q dam

When two or more layers are present on CAD, the layer order window is displayed on the left.
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LAYER ORDER AND PROPERTY

You can change the layers order by dragging up or down a layer name.

Layers Order [l

20
7 orth i

Jemap,

To hide a layer simply click on the related bulb. Advanced layer's properties can be edited by "Layer"

button.

Layers
Showalllayers  x Mew | Dese | Comew | Dok |
Cunrent Lapsr: 0
Name [On | o | Golor | Linctype | bnewegnt | Poni |
0 W o OWhis & Cortruous — Defaut &5

I mwhie & Conbruous — Defaukt

oitha ¥ o Owhte i Contircus — Defaut
— Dexails
Name : [demgi [~ Irevisitle
Cobr [J'White [contrast to back = _SEcEcla=diig
Linaweight: I = [ Donot prnt
Lirelype : Corbruous : Cortairs: 1 enlilies

3 Towal lapers 3 Layers displapad

ak I Cancel Or it It Help

BLENDING

An orthophoto view can be blended over the overlapped DEMs, moving the slider "Orthophoto".

"ﬁb B "&.’{.;.7

&

DEM  Ontno |
Ads ormwMA

 TemainToolst x|

Layers Order £
90
P onbatt
Q demgtf
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SELECT AND DELETE ENTITIES

To delete a DEM or an orthophoto, or any other entity, simply select it by clicking on and press "canc" key

(or right click and 'erase').

Moreover the selection can be done both cross and window. When you select by crossing, everything the
bounding box touches is included in the selection set, including things only partially within the bounding

box and entity inside lower layers.

When you select by window, only the objects entirely within the bounding box are included in the selection

set.

(XA )
#o0P%ul % %ttt %
Soteelelet ettt et

R RN KRR
KRR

ol Amnmnnotnu-non‘vo

(>
L
hetatel
Bataotetetetatetetetad
AR

a50,

o Q‘O
P X
atetel

When an entity is selected you can unselect it simply pressing the 'Esc' key.
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MULTI-STEP COMMANDS

Some commands are composed by several selection steps (for example profile extraction). The cursor will
help you to do the right action.
The same information are provided into CAD output window at bottom.

The reference DEM selection is requested only if there are more than one DEM into CAD.
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MAIN TOOLBAR - Evaluate Volume

You can find the "VOLUME" Button in the Main toolbar in the Measurement Panel.
TerrainTools allows to evaluate the volume of a DEM in a given area of interest (AOl).

The AOI can be drawn with a closed polyline or can be temporary defined before the evaluation (draw AOI).
The first choice is preferred when the computation is done on more than a DEM, to compare results on the

same area.

aus
Hole Close Flood Undo REDO | Su
Gaps  Fill

- DEM Tools.

U® ‘8 N @ u',P_J

Volume Profile Distance Area

Volume - www.menci.com

~Area of interest
@ Draw A :79 Bick by polyline
Volume -by plane

Volume over (du”3):
Volume under (du~3):

~Volume - by elevation
vomeover @3y [T
Volume under (du”~3):
5.; Use AT sirvemen elevetior |
2 Select closed polyline
S-; I AOT vertices m clevabon I - a
‘;‘} Use this eleyation I ”
| |
B o . Close
| S| || ¥ visible £ L s b @ [g %
m K o ®-&w & & B @ ¢
DEM  Ortho Volume Profile Distance Area  Subtract Ground | Lasyers Layers | Output | Tutorial User Get About
| DEMs  Filtering order I Data Update
Add. Z I Me . DEMAnatysis | lages | View info

Volume - www.menci.com

~ Area of interest

@ Draw AOT

Vokame - by inberpuloted plons
Volume over (u~3): [255a.288
volme under (@u~3): [3oLa11
~Volume -by elevation
Volume over (du”3): W
voumeunder i~z [193 €=

L,f_? Pick by poline

‘.‘5 Use ACI vertices min elevation (272,255 d.u.) |

‘.‘5 Use AO! minmum elevation (272.137 d.u.) |

‘.ci Use this dlevation |[272255 70

& -

The "over" volume is the quantity of 3D space of DEM enclosed by AOI that is over the current reference

elevation plane.
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The "under" volume is the quantity of 3D space of DEM enclosed by AOI that is under the current reference
elevation plane.

The volume by "interpolated plane" is evaluated using the plane fitted between AOI vertices coordinates.

AOI

The volume "by elevation" the normal of used reference plane is (0,0,1).

In this case you can move the plane along the normal, changing the reference elevation.

The "AOQI vertices minimum elevation" place the plane at the minimum elevation between area of interest's
vertices.
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In "AOI minimum elevation" is used the minimum elevation of DEM that is included into the AOI.

Otherwise is possible to setup and use a custom elevation (that can be picked directly on DEM).

The volume results are expressed in the same unit of the DEM and can be exported to a CSV text file.
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Profiles

With this command you can extract and view profiles on DEMs.

If you plan to reload a profile data, the best way is to draw a polyline on a DEM and then select it for profile

extraction.

You can draw a temporary polyline instead. After the command is started you have to select the current

DEM (if more than a DEM are present).

a K

3 =
DEM  Ortho

Add O
TerrainToolsi.tts X |

==

ers Layers | Output | Tutorisl User  Gel
order

=~ @EFS

About

Data Update

Layers View. Info

Then select a polyline or press right click to start drawing a temporary one (in this case you have to pick at

least 2 points).

Finally the profile got by projection of polyline on the DEM is displayed in a XZ and in a XY views.

Profile - www.menci.com

Reference 2: [273.963 2 5cae: [1.0 £y war

representation.

The red line in the draw is the reference Z.
Moving the mouse over the profile, the
absolute (related to DEM) and relative
(related to reference Z) elevations are
displayed.

The match between XZ and XY
representations of profile is highlighted by
the cursor.

Optionally you are able to edit the Z scale
in order to fit the drawing to a better

If you want a discontinued profile including holes and no data value parts, select the "Break on 'no Data'

values" check.
The drawing can be exported to dwg/dxf files.
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Distance 2D and Area 2D

To do 2D measurements like linear distance and area you can use following commands.

mEE [ a-dwidhd AR EHOBERS

DEM Volume Profile Distance Area | Subtract Ground  Layers Layers | Output | Tutorial User Get About
DEM:  Filtering order Data Update
Add Orthophoto Measurements ' DEM Analysis Layers View info

./ TemainToolst.tts x|

AN~ a4t aa-=EH0E%

DEM Ortho Volume Profile Distance Area Sublract Ground  Layers Layers | Output | Tutorial User Get  About
¢ DEMs  Filtering order Data Update
Ada Orthophoto. Messurements \ DEM Analysis  Layers View | Info
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DEM Tools Panel

With TerrainTools is possible to fix and edit DEMs.
Currently 10 editing tools are included:

e Build Contours: Create contours lines

e Hole: create holes in a DEM

o Close Gaps: interpolate the holes using border elevations

e Patch: fix DEMs area by smart interpolation

e Flood Fill: fill DEMs undefined area by selected elevation

e Offset: add a given offset to DEM area elevation

e Elevation by entities: use a closed polyline to interpolate the elevation inside the area
e Resize DEM: Resize DEM at given GSD

e DEM from TIN: Build DEM from entities

e Compare Surfaces: Compare a DEM with another DEM or ASCII or LAS file.
e Undo/Redo.

When you save to project any editing operation is definitely applied to original imported DEMs.
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DEM TOOLS GENERAL INFORMATIONS

e Commands are composed by several steps (e.g. area selection and command application): current
step instruction are written closer to the mouse cursor and into the command line window.
Numeric input eventually needed can be wrote inside command line window.

e To start an editing command the previous one must be closed.

e All commands support undo/redo operations. The undo queue is deleted when the project is
closed.

e Commands are applied on every visible DEMs (for example an hole on two overlapped DEMs will
pierce both them).

e Some commands require an area. Here some generic rules:

o when you close the area (right mouse button) with less than 3 points, the area is not valid
and the command is skipped.

o don't create huge selection area: a large amount of memory is required to apply commands
on a big area and interpolation results are not reliable

o don't approximate too much the area if the subject to fix is complex

Pick next area vertex (right click 1o end)

Pick nexd area vertex fright click 1o end)

o select only what you need
o) select convex area only

Pick next area vartex (right chick le ond)
Pick next area vertex {righl glleie1o s R

.\ /
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Build contours

First select Minimum and Maximum Elevation and Contours Step.
So you can decide to use a Simplification Factor and hide text.
Then click to Generate.

r Elevation

Minimum Elevation: I 250.000
Maximum Elevation: I 330.000
Contours Step: I 10.0

[~ simplification Facor: I 17976931348623

[~ Hide Text

" Generate 0 Cancel

Contour Lines with the given step will be generated.
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DEM Hole

Close Flood Undo REDC || Subtract

Pick lirst area vertex
(S

Select the area of new hole, by clicking 3 or more vertexes.

I'Pu:k next area vertex fright click '6lenn)
| !
-

Right click close current hole and open thenextone.

Pick first aroaveriox

To close the command click right mouse button twice. Select a new area instead.

L
Menci Software Srl - Copyright © 2016

contact@menci.com

http://www.mencisoftware.com / www.menci.com Pagina 19




Close Gaps

Close gaps command fill holes using an interpolation of surrounding elevations.

The border elevations only are considered to complete the command.
As the hole command the first step is the area definition.

ick nextarea vertex (right click to end)

Repeat the opeation with other holes or close the command by pressing right mouse button twice.
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Patch

This command fix a DEM's area. It uses area's border surrounding elevations to interpolate elevations
included in the selected polygon.

It has two main purposes:

- close gaps: when a DEM has holes it can be used to fill them with interpolated values.

- remove objects from DEM surface (e.g. removing trees or building from a DSM)

The command supports a contraint elevation point: if you input point absolute elevation and click its
coordinates, interpolation will be done following the point.

Only points clicked inside the patch area are considered for next interpolation.

TIP: all elevations inside the patch area can be changed by command (this is the main difference with close
gaps command, which acts on undefined elevation only).

A || L [ =
& £ =] UE = o
W =Eeal g 2% S
lance Area Hole | Pstch | Flood Offset Undo REDO Subtrac
Fill

ents DEM Tools: “DEM)

Insert the consiraint elevation for patch, Left click to skip
L3

the constraint point

Command:

Regenerating model

Command

Irnsed the constraint elevation for patch. Left chek to skip 285

M 4 » M\ Command Line /

If you don't need any contraint point you can skip steps 1 and 2 by click left mouse button.

Then pick the command area. The area border must be lie on a "valid" place: nearby elevation are used as
reference to change what is included in the area, so the area surround must be reliable.

Pick next area vertex (right click to end)

o =
E——"Ir%

Patch command will be automatically closed once it is applied to DEM.
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Sample: tree removed

Pick next aron vertex (right cick to end)

Sample: fill an hole

Pick nexd area vartex (right click to end)
am—— “ ——
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Flood fill

Flood fill command allows to fill an hole with a preselected elevation.

It is usefull to fill gaps or reconstruction holes.

< \_ =

)|
Volume Profile Distance Area ole
» .

2D

Measurements / DEM Tools

©

The first step is to get the reference elevation by clicking it on DEM with SHIFT key pressed.

You can type the elevation in the command line window too.

Then click inside the hole to fill it.

Tc.—

Repeat the opeation with other holes you want to close with the same elevation value.

Close the command by pressing right mouse button twice.
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Offset

The offset command add an offset to DEM's elevations included in a given area.

mllyln

Hale  Pastch  Flood Undo REDO Suhlndﬁlulnd

Isort iHe elovation alfsel

First of all input the offset elevation (e.g. -10)

Iresit B elevation offssl
Command: ﬁ'
Iremart the edevabion offeet =101

W4 nCommand Line,/

Then pick the area to be edited. Press right mouse button to apply the offset.

Pick nexd ares veiex (Fight click 1o and)
ot

The offset command restarts automatically. Press right mouse button twice (ord ESC key) to close it.
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Elevation by entities
Through this command you can interpolate the elevations included inside a closed polyline.

Activate the DEM OSnap

* Hode 4 Perp (] Cen

" o EndPaint - Hear ¥} Mone
asnap

Then draw a closed polyline

.

Finally open the Elevation by entities command and click on the polyline to select it

Output

[ 1R P lc]
Hole Close Pstch Flood Offset Elevation Undo REDO
Gaps Fill by entities

ofMTools |1

,i-
Layers Layers
order

Layers.

T

Select entities (right click - stop)
|3
P

Subtract Ground
itering

:M.

L
Menci Software Srl - Copyright © 2016

contact@menci.com

http://www.mencisoftware.com / www.menci.com Pagina 25




Once you press right click the elevation inside the closed polyline will be interpolated using the vertexes'
elevation.

Sciect entities (night click - stop)!
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Resize DEM

Through this command you can resize DEM.

7rq = oc — & P T n =

A ) h g =) >

£ I o B B ) 1Bl ' ==
Build Hole Close Patch Flood Offset Elevation Resize DEM Compare Undo REDO || Subtract Ground | Layers Layers | ¢

Contours Gaps Fill by entities DEM  fromTIN Surfaces Filtering order
DEM Tools DEM Analysis Layers

Ic:bsers\elabo‘f\desktop‘progetﬁ demo'\dsm.gtif | Select DEM |
Current G5D: I 0.150000 Target GSD: I 0.150000

[ 4 OK 0 Cancel

Once you have selected the DEM you can decide the target GSD to scale it.
Press OK.
Now you have to name the new file.
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DEM From TIN

Through this command you can create DEM from CAD entities.

7y

z = & -
4\ e OO0 3 | J! I .|
o | k& al .1 .
2 Im O Al o B :
Build Hole Close Patch Flood Offset Elevation Resize Compare Undo REDO
Contours Gaps Fill by entities DEM Surfaces
DEM Tools |
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Compare Surfaces

Through this command you can compare a DEM with another DEM or ASCII file or LAS file.

DR 1 EX-FY IR AK" L

Build Hole | Close | Patch Flood Offset Elevation Resize DEM Compare
Contours Gaps Fill i DEM  fromTIN§ Surfaces

)

Undo REDO

By Clicking on the button, the file selection window will open.

Here you can select Objects trought browsing RED square in the picture (...) or by picking it from the screen
(Pick DEM - Blue rectangle) if it's loaded in Terrain Tools.

For each DEM you can see its GSD and choose
the "Comparison Step".

~Reference DEM

GSD{m)

|c:hsars\e\aboq\deskbop\:mgatndama\dsrn.guf I ID‘ISDU

—DEM - ASCII - LAS

e [ | [ I—ij;f]mn’u this rangeare considered good results and
marked GREEN in the report graph.

Difference Value 1 (m) : Compared values under

Difference value 1 (m) Difference value 2 (m) Comparison Step

[ 100 [5.00 [0.15

Difference Value 2 (m): Compared values under
S AR e el this range are considered bad results and

GREEM in the report graph the report graph. Values in means all value will be

between will be YELLOW. compared, higher value, less marked RED in the report gra ph.

comparison and more speed

Compared values under Compared values over this If 2 DEMs are selected, this is

) cancel

Values in between will be

e —
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A report will be generated using the given values with some information about the comparison.

Number of compared points: 178140
Number of values over 1.00 m (yellow): 9645
Number of value over 5.00 m (red}): 8538
Average differences between surfaces is: 06312 m
Standard deviation is: 1.8852 m
Results are located in:

c\userselab04\desktop\progetti demoldsm_compjarison._pdf
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DEM Analysis Panel - Subtract

DEM subtraction is a usefull command to easily evaluate and highlight differences between overlapped
DEMs.

For example two DEMs related to different moments (time 0 and time 1) can be compared.

Once the second DEM is inserted into the project, the Subtract button will be enabled. In example above a
tree (DEM A) was cutted down (DEM B).

Turn off the DEM you consider the subtrahend (B) and turn on the minuend (A).

B | M visisle " : b mac i 3 = = & m
lﬂ‘g 1_@5’5;"‘@E‘9'£ é @lﬂ.@sﬂ
DEM | Ortho Volume Profile Distance Area | Subtract Ground | Layers Layers | Output | Tutorial User  Get  About

| DEMs Fiitenng order Data Update
C add Orthophote | Messurements | DEMAnalpsis | Layers | View | ~infa.

Select DEMA(A.B=C)

L

Then click on minuend DEM to select it.
Turn on the other subtrahend DEM and click on it to get the difference.

o= - i

n K &~ W
DEM  Ortho Volume Profile Distance Area  Subtract Ground
DEMs  Filtering

o I _ DEM Analysis

¥ Visible
S e

@ERT

Tutorial User  Get  About
Data Update

Into

== [

Layers Layers | Output

order

layers.  View |

Add
/" TemainToolsitts X |

Layers Order [l
Seloct DEMB (A -B=C)
a1

& s
— ¢ com_20¢ "

7 dam gt
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The result is displayed as a third DEM including Z elevation differences between overlapping area of A and
B.

Subctract DEMs: dsm.gtif - dsm_2.gtif

Tolerance (du):

[0.0

£ e

Min elevation:
0.406

Max elevabon:
14,665

j Export

‘.l Close

The Tolerance is the minimum difference to be considered as a "real" difference. All differences smaller
than the tolerance will be considered zero.

Near the mouse cursor is displayed the picked difference value.

This result can be exported as gtif file and then imported in the project as a normal DEM, for further
analysis (for example volume or profiles).

< &S s S 4 | 2= e - @ e m
4 < ‘A \: & am | = b Eﬂ \J LS S =3
DEM Ortho Volume Profile Distance Area Subtract Ground Layers Layers Output | Tutorial User Get  About
DEMs Filtering order Data Update
Add Orthophoto Measurements DEM Analysis Layers View Info

TerrainToolsi.tts X

Layers Order
o
v dif gt
7 dsm_2 g
7 dsm gt
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Ground filtering

The ground filtering is a process to extract a DTM (digital terrain model) from a DSM (digital surface model).
See the glossary of terms to know what those kind of DEMs represent.

DTMs are used as base data for several production processes (for example orthophoto/orthomosaic
generation and contour lines).

Ground Filtering - www.menci.com

Grourd type: |5|.|bl.|rhan :J
Curvature threshold frady = — F—————— [0.300

The first step is to select the DSM you want to process (only if more than a DSM are present).

Then you have to select the "scenario" that better suite your dataset (country, suburban, urban and
metopolitan).

The right scenario depends by density and size of over-ground object inside the AOI.

Another customizable parameter is the "curvature threshold" angle, expressed in radians.

The curvature threshold means the limit under which slopes are considered "ground".

If a slope is bigger than the curvature threshold, the object that includes this slope is considered like an
over-ground item (tree, building, etc.).

Combining the scenario with the curvature threshold parameters you can refine the ground filtering
process.

Start DSM: Extracted DTM:
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CAD TOOLBAR

TerrainTools includes a basic but effective CAD environment.

In the CAD tab of the main toolbar at the top, you can find some usefull commands:
Import and export of cad drawing entities to common dxf/dwg file formats

Import F_xpori

Drawing /O

Basic entity drawing (points, polylines, rect, text, etc.)

2o g 08 @& @ ©
[FLine [ enipse

Polyline Circle  Arc Text Dimension EBlock Sheet

5 rect - -

| Crraw
Entity format style

So—0o @8 4

Line Line  Point Dimension

Type Weight Style Style
Format

For points is possible to define a new style

Paint Style
Show al poink sytes =) Hew | Delte | Coment | Detals |
Cupent Siylec sivle 1
Narme | tmte |Bock | Se. |Fet | He | Wi |5 | M.

Hame shyle 1

State - Dirawe Syrbol and Test )
Black : Lrare— K]

Scaks: 10000
Fornt - Flomans =l
Heichi 25000 ¥ Ensble Sz o Fainl
widih 1.0000 ™ Hommovable
0k | Coced | Hep
for lines you can select the weight
Lineweight Settings
Lineweighls Urils lot Listing

& Mitmeters (mm) " Inches fin)
e ByBlock

Defaut I Display Lnesweght
0.00mm Defeut: [Z 025mm v

0.05mm
0.09 mm Adust Deplay Scae
0.13mm v 3 SR
i
fin | Max

Curent Lneweight: Byl oyer
ok | cancal Apoly

Layout
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OSnap Panel

The Object Snaps (Osnaps for short) are drawing aids which are used in conjunction with other commands
to help you draw accurately.
Osnaps allow you to snap onto a specific object location when you are picking a point.

.Nnde !Perp [_!-]Cen
B ridroint R4 inter F7§ DEM

E— EndP‘nint nNear .Nnne

O5nap

The Node Osnap snaps to the center of a Point object

The Midpoint Osnap snaps to the mid points of lines, arcs and to the mid point of polyline segments
The Endpoint Osnap snaps to the end points of lines, arcs and to polyline vertices

The Perpendicular Osnap snaps to a point which forms a perpendicular with the selected object
The Intersection Osnap snaps to the physical intersection of any two drawing objects

e The Nearest Osnap snaps to the nearest point on a drawing object

e The Center Osnap snaps to the centre of a circle, arc or polyline arc segment

e The DEM Osnap snaps to the elevation of the DEM.

e None: De-activate all the active OSnaps
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MOSAIC MERGE TOOLBAR

In the "Mosaic Merge" tab there are commands to develop a orthomosaic from a number of separated
overlapped orthophotos.

W' ain | cap || MosaicMerge DEM Split / Merge Help
SRRl | o E
alln
Euild Edit Undo Redo Setup Import Remove Build Seamlines Tiles
Edit Edit Tiles Tiles  All Tiles Mosaic
Seamlines Mosaicing View

First of all original orthophotos must be added to current project.

. é W ;

DEM Ortho = lume Profils Distance Area Hole Close Pal F [ et J REDC

Add Orthophoto Measurements DEM Tools ot

Orgenizza ¥

o' Musica
Subversion

B videe

% Gruppo home img_2382_xif | img 2383 tif img_2384 _xif

M Computer

£a Wing (C)

img_2385_tif img_2386_tif
Al

o e ~
' andrea (theunwerseT)

¥ Luca (lucaasus)

v | img 2388 tf img 2389_td 1mg_23%0_tif

Nome file: "img_2390_tf" "img_2379_tif' "in v | GeoTiff Image (".tif)

Apri Annulla

Layers Order
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Then you can switch to Mosaic Merge tab and start to build the seamlines.

el £ P

Bulld Edit i Red: Setup Import Remove Build
Eont Edit Tites Tiles Masaic
Seambines Mozaicing

TerrainToolst.tts X

Layers Order

Qo0
@ img_2408_vf
g_2407_tf

@ img_2399_uf
Q.2398_tf
g.2397_tf
_2396_tf
9.2395_tf
3.2394_tf

2393 _tf
g.2392_tf

Once the seamlines are created, you need to check if any of them requires a manual fixing in order to
better fit the blending effect.
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For example some elements have to be included in an image only, so you can start the manual editing
button, click inside the area to be enlarged, update the boundary line and confirm the changes with right
mouse button.

50 | o B G
= En
Bwid | Edit | Undo Redo Setup Import Remove Build
N | Esit Edit Tiles  Tiles AHTiles Mosaic
S
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WX 1 . = When you press the right mouse button twice, the command is
IR | BEp you p ght mo _ ‘
Bwld ot Ungg Redo | Seup mport emove Buid closed and undo/redo button will be available.

After seamlines are well created you can proceed with mosaic.
You can subdivide the final mosaic i 2 or more tiles if you need it.
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Setup tiles

There is the possibility to import throught the command "IMPORT TILES" from external DWG/DXF or shape
files.

Into imported file each tile entity must be included in a different layer with the same tile's name.

With the button "SET UP TILES" you can deal with tiles width, height and overlap.
The tile origin can be picked directly by CAD, using "Pick" button.

Tiles Setup n
TieData
orgnx:[880320 o overlap X (m): [0.0° vidth (m): | 200.000

Origin ¥: | 2936122.0 Bick Overlep ¥ (m): [0.0 Height {m): | 200.000

E ; Preview oK 0 e

Tiles Setup

After the tiles setup by pressing the preview button it's possible to view the tiles in the screen (as you can
see in the picture above - red arrows).

By pressing ok the following screen will show up.
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Finally start the mosaicing process by pressing the BUILD MOSAIC button. You can apply or not the
radiometric color balancing to the final mosaic.

& 3 L
- 3 day
Build Edit I d Setup Import Remove Build

Edit i Tiles Tiles ANl Tiles Mosaic

Mosaiang

Seamlines

TerrainToolsl.its X

TerrainTools

0 Apply radiometric balancing?

Then you can check the current process step by map tile color.

The orthomosaic results are directly inserted into CAD.

With the buttons in the "VIEW" panel it's possible to activate or de-activate the seamlines and the tiles.
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DEM SPLIT / MERGE TOOLBAR

_ . 5 — —

o [T o , oy Lgs |

Setup Import Remove View Split Build Edit Undo Edit Redo Edit View Merge

Tiles Tiles  All Tiles Tiles DEM Seamlines Seamlines Seamlines Seamlines | Seamlines | DEMs
Split DEM Merge DEMs

Throught the section it's possible to SPLIT or MERGE DEMs.

Split DEM Panel

There is the possibility to import throught the command "IMPORT TILES" from external DWG/DXF or shape
files.
Into imported file each tile entity must be included in a different layer with the same tile's name.

With the button "SET UP TILES" you can deal with tiles width, height and overlap.
The tile origin can be picked directly by CAD, using "Pick" button.

Tiles Setup X

Tie Data
Origin X: | 715425.2 q}@ Overlap X (m): |0.0 Width (m): | 250.000
&
Origin ¥: | 5029347.0 Pick Overlap ¥ (m): [0.0 Height (m): | 250,000

After the tiles setup by pressing the preview button it's possible to view the tiles in the screen (as you can
see in the picture above).

Finally start the splitting process by pressing the "Split DEM" button.

With the button in the "VIEW TILES" it's possible to activate or de-activate the tiles
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Merge DEMs Panel

First of all seamlines need to be built by pressing button "BUILD SEAMLINES".
After this step click on the MERGE DEMs button, select the ones you want to merge and name the new
DEM.

With the button in the "VIEW SEAMLINES" it's possible to activate or de-activate the seamlines.
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HELP TOOLBAR

Mosaic Merge

- CAD

@0DEHS
G i 2l s

Tutorial Software User Feedback About

Update Data
Help

In the HELP panel you can find:

e Tutorials: Terrain Tools User Guide

e Software Up date: You will be re-direct to a web page where you will find the new update of the
software.

e User Data: Here you can fill the field with you informations. Those data will be used to complete
any report you will send to Menci Software.

o Feedback: Here you can leave a feedback about our software.
e About: our contact information.
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Short Glossary

DEM: a Digital Elevation Model is a digital model or 3D representation of a terrain's surface.
DSM: a Digital Surface Model represents the surface and includes all objects on it (buildings, trees, ...).

DTM: a Digital Terrain Model represents the bare ground surface without any objects like plants and
buildings.

Orthophoto: an orthophoto, orthophotograph or orthoimage is an aerial photograph geometrically
corrected ("orthorectified") such that the scale is uniform: the photo has the same lack of distortion as a
map. Unlike an uncorrected aerial photograph, an orthophotograph can be used to measure true distances,
because it is an accurate representation of the Earth's surface, having been adjusted for topographic relief,
lens distortion, and camera tilt.

Orthomosaic: a mosaic got by merging orthophotos using seamlines and optionally the radiometric
balancing.

Seamlines: boundary lines used in mosaicking process. Overlapping raster datasets can be blended along
the seamlines by a specified width.

Normal: In geometry, a normal is an object such as a line or vector that is perpendicular to a given object.

GSD: ground sample distance is the distance between adjacent pixel centers projected on the ground.
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