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1 Introduction
This document is intended to test the software for basic functionality.

2 Creating the area of interest with GoogleEarth

: ‘ - Open GoogleEarth and create
a polygon of the area you want
to make a flight plan

- Save the file in KML format
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3 Create the TopoFlight project

Project Options Language Toels Links _ .
Start TopoFlight .

i Ctrl+0 - Open the project wizard with Pro-

i ; o ject/New...

= ______ - Select the folder where the new pro-

Isedtepoectoder e
ject will be stored.

Select the base folder ... D:AKBATFProjects\TopoFlight's

All project files will be stored within
All the flight planning files (iike flight lines, image centers, area of overlap) will be stored in: thls fOIder These are the Shape flles

D:AKBATFProiectstTopoFlightProfect! for the lines, image centers, etc. and
all other profiles which belong to the
project.

Your project name: Project1

Re

= -0 X - Select the base map.
The base map is needed by TopoF-
A baze map iz used as a reference layer for planning the flight lines. . . .
A first mapl::sto be??ﬁned :\e;e Mare maps can be added [or remaowed) I|g ht to Iocal'ze the reg'on Where the
a8 500N as the project is created.
wian ™ DARRATFPmiertsASF kil ﬂlght plan will be constructed. Addi-
Pixel files ... . .

. Vector files . — tional maps like scanned topograph-
Projedtion of the Open Digital Raster Graphics (DRG) ... .
FOEciongous Ut rwrroee - ical maps and vector data can be
Projection zone:  10: 126w - 120w/ Noith ~|  manage pisjectios...|

N S, added later within TopoFlight as ad-

Paa i Mo ditional map layers.

- In this example the kml file created in
GoogleEarth has being selected.

@ - After the selection of the base map
TopoFloght proposes the correct UTM
A base map it used a3 a reference layer for planning the flight lines.
A first map has to be defined here. Mare maps can be added (or removed) Zone.
55 soon as the project is created . .
BAKEATFPrectGF ki If you want to flight plan in another

zone then select the adequate projec-
tion group and projection zone.

Projection of the map:

Projection group: LT 'WES84 j

Projection zone: 10 126w - 120w Narth -~  manage projsctons.... |
Daturn World Geodetic System 1984

Planar Units: Meters

~-".;'T_ %

Page 3



Yes | toselectthe DTM...

Qfo to import the DTM later

TopoFlight works with a Digital Terrain Model.
Do you already have a DTM in the
TopoFlight QuadTree format?

loaded DTM Points -

-

/] = O

| Finishto create the new TopoFightproject
Project folder: D:\KBATFProjects\TopoFlight'\Project1
Sensor file will be copied from:  C:\ProgramD ata\iX-Plan‘seed\ TFSensor. xmt
Base map: D:AKBATFProjects\SF.kml
Base map projection: UTM WGS84 /10: 126 - 120w North
coordinate system for the flight  Lat / Long WGS84
Quadtree DTM: D:AKBATFProjects\TopoFlight'Project \dtm.qtr

J Finish to create the TopoFlight project

W You are using the Sensor Definition File located within this project
— “| located in D:\KB\TFProjects\TopoFlight\Project1\TFSensor.xmt
Frame fim |Changes will only be stored locally in the actual project
[ e |
Frame digital Group n
e Digital frame camera
Canon
Unear el | DHAZ Group PhaseOne KM
e FLIR Sensor Name peM-RS150F - BOmm
Hasselblad
LiDAR :_THES Image slong rack [pixels] 10852
s i Image cross biack [pisels] 14204
Optech
O Dﬁ;r\: Sensor pivsl size [micron] 376
PhaseOne bt Facal lerigth [ram] 5.7
VisionhMap Fh Image along track. [mm] 40.05
PhaseOne i<U-RS
Weucel Image cross brack [mm] 5341
2zl
FOV along track [deg) 423
FOV cross track [deg] 546
Sensor 00

XM-AST00F - SOmm Achiomalic o | ™ 203 seauenes fseol

M-RST00F - 70mm
#M-RST00F - 70mm Achromatic
peM-RST00F - S0mm
beM-RST00F - S0mm Achromatic
M-RST150 - MK1

PM-RS150 - MK

peM-RS150F - 110mm

B0H-AST50F - 110mm Achromatic GirlEatlato]
M-RSTS0F - 150mm

#eM-REST50F - 150mm Achromatic
#-RS150F - 180mm
peM-RST50F - 180mm Achromatic
beM-RSTS0F - 23mm
iM-RST50F - 23mm Achromatic
-RE150F - 28mm
peM-RST50F - 28mm Achromatic
bM-RSTS0F - 32mm
M-RST50F - 32mm Achromatic
M-RE150F - 40mm
pob-R5150F - 40mm Achromatic

e

£ 1 P 1 1)

M-RST50F - S0mm Achromatic
M-REST50F - 70mm
P -RS150F - 70mm Achromatic

=

beM-RS150F - S0mm

iM-RST50F - 30mm Achromatic

M-R5280 - 90mm

e -RSM100F - 300mm

peM-RSMT00F - 300mm Achromati

peW-RSMT50F - 300mm v
o,

b DEMTENE "

select and close | X Close

@
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In this example we assume that we do
not have yet a suitable DTM for the
flight plan. We will import the DTM
after we have created the project. So at
this point select “NO” to indicate that
the DTM will be imported at a later
stage.

All the project parameters are defined.
So click on the “finish” button.

Select the camera to be used
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4 Download Google Map

10000 m

- ¥ ProjectArea.shp

= ¥ Grid.shp

=[] LineLabels.shp

- ¥ image centers E}j
s X

= V| Fiight lines

v F

P
v G
a

Pixel files ...
Vector files ...

[V Ground control points

= ¥ Overiap between strips

A

- ¥ ImageCoverage.shp
= [Vl NeatModels.shp
= [V! Covered area by strip

-/ ¥ Outiines.shp
= W SF.shp

request from google maps ...
Open Digital Raster Graphics (DRG) ...

i

Gl Map  Satellite
@Terrain
]
e
D NG
N
o
& ok
San Francisco el
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Now the project is created.

The next step is to download a map

Click on the add layer button and
select "request from Google Maps”

The dialog opens. The visible extent is
the one which is visible by the current
extent of the TopoFlight's map
window.
- Select the GSD the map will be
collected (default is 20m).
- Click on button “map it" so
collection of the map can start
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- Adjust the speed with which the
program jumps from one image tile
to the next.

- The speed depends of the speed of
the internet connection. If it is too
high then gaps will appear in the
map.

After finishing collection the final map
is displayed. Click on button “send to
TopoFlight” to send the map to
TopoFlight.

TopoFlight has received the map.



5 Changing the graphic representation of the outline polygon

This chapter shows you how you can change the graphic appearance of the outline polygon

or any other graphic element.

il
= v ImageCoverage.shp
=l v NeatModels.shp
=I [v| Covered area by strip

= ¥ Outines.shp
- ¥ SFshp
= v 210801-0852.tF

Layer ] Seclionl Renderer Area lLabeI I Chart I

lAr%| Outline | Smart size |

Pattel Bitmap Color

oK
Apply

TRANSPAREN I Cancel |
|~ Use renderer
Symbaol Symbol Gap Symbol Rotate
| [6.0pt = o =
Symbol Size

[ Include in legend

Layer | Seclionl Renderer Area |Label | Chart |

Area ng“iﬁ Smart size ‘

Cancel I

Style Width Color
[soup =] [t =
[~ Use renderer [~ Use renderer
Bitmap Pattem
| [soop =]
Symbol Symbol Gap Symbol Botate

| f = b =

[ Include in legend

O

atG-ancisco:
St

s
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Double click on the layer you want to
change the graphic attribute

- Select the "area” tab

- Set pattern to transparent

- Click apply to see the result in the
map

- Click on the "outline” tab

- Change the color to orange

- Change the line width to 2.0 points

- Click apply button to check the result
- Click on OK to quit the dialog

This is how the polygon looks after the
changes.



6 Downloading a DTM

If a digital terrain model exists one can import it into TopoFlight with several methods.
TopoFlight has built in the download of SRTM data which can be used in most cases.

A D:\KB\TFProjects\TopoFlight\Project T\
Project Options Language Tools Links Help

(3 New. cubeN juu @) | B @ | P HI
& Open... Ctr+0
3 save .. Ctrl+S

Backup as .. e
3 Set actual graphics settings as default  » ;:’Aé ) %
= Go to project explorer ... 3 ?" s

A Edit Sensor Database

T8 Projection ...

& Export to Excel, Text, FMSystems ...
& Export to Graphics

EH import external

L] import bTM QuadTree ...

K set default folders ... USGS DEM or TIFF DEM ... b5l

5 Recent projects... »|  Matrix DEM ... i ]
it |

Bl it XVZ text file ..
7 Hillshade DTM...

Import SRTM elevation model
Longiude  [12277338 122 647 8w
Latinde 2805033 3@ I 1410 N

[UTM Zane 10]

Longitude 2239705 1227 23'49.39" v,

Latitude 37.79250 3747 3298 N

[UTH Zone10]

Folder ta stare temparam SRTH data:

|D “Documents_LserProfilhD esktop TopoFlight-DemoProjects\S R TM

v clear existing DTM data befare importing

™ Reduce SRTM altitudes from EGMIE geoid to WG S84 elipsoid

Download and import SRTH elevation data [ESC to interrupt]

>» Optiohs

Import SRTM elevation model
Options
Detault ranslucent setting of new DTM layer: |60 z
Layer will be levelled every 50 m
]
The DTM map will be shawn as o G
" grap scale

Remark on these settings:

All the settings above are default values for creating the
DT map. After the map has been created and added to
the list of layers it can always be modified by double
clicking it in the

legend
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- Zoom the map window to the extent
for which you want to import the
DTM

- Select the “Import DTM / SRTM" wiz-
ard

- The coordinates of the upper left and
lower right corner of the actual visi-
ble map window is displayed. This is
the extent TopoFlight intends to im-
port the DTM.

- Select the folder where temporary
SRTM tiles will be stored.

- Select options if needed.

- The options set some default behav-
ior on how to display the map of the
DTM.



BA srTM Downloader - [m] X
Import SRTM elevation model

Longtude  |-12277938 122746 47.94" W
Latitude: 38.05033 38 ¥4 N

(UTM Zone 10]

Longhude  [12239705 12223 4333" v
Latitude 37.79250 374732880 N

[UTM Zone 10)
Folder to store temparary SRTH data:

ID SDocumentst,_UserProfifDesktoph T opaFlight-DemoProjectstSRTM . |

v clear existing DTM data before importing
I~ Reduce SRTM alttudes from EGMIE gecid to WESE4 elipsoid

Sawving QuadTree into project
B awnioad and import SETH slevation data (£ SL to interrpl) |

»> Options

b SWIA pANMNLE = /AR WA W SRS N e

37°450.00° N

- Click the download button to start
DTM import.

- In a first step the DTM tiles will be
downloaded into the selected folder.

- After the download the single DTM
files will be mosaicked to a 32 bit
TIFF file.

- The 32 bit DTM TIFF file will be
shown in the dialog as soon as ready.

- As the last step the DTM is converted
to a TopoFlight - QuadTree database
for high speed spatial access. The
quadTree file will be stored within the
project wth the name “dtm.qtr".

- The project has now a new layer
added: the DTM as TIFF32bit.

- In the project folder the DTM is
stored as a quadtree file used by
TopoFlight for high speed spatial ac-
cess.

1g.coordinates of the current mouse
ion is displayed at the bottom of
the|map window. The terrain altitude is

now displayed.

X: 537301.0 y: 4194540.1 z: 109m / 358ft 1122° 34' 32.66" W

1
137°53'5141" N |
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7 The first flight plan

7.1 Drawing a flight line

With the construct line tool single lines can be drawn by clicking once on the start of the line
and a second click on the end of the line. The line will be calculated depending on the pa-

rameters set (like GSD, overlap, etc.).

a
ORQLHSH 0BOH wa ™ -@'/ﬂ:%cxa-—am ALBEKRA REBRE E & JF wuces Cooin

NS R Om WO W

7.2 Adding parallel lines

With the ,add parallel lines” tool multiple lines can
be added left and right of a selected line.

a
OA_ DA OBOH wil M e /v@?mxz;@m ALUBKAA BREME E| S I v wo o

55 % T, s%?{,(w%_‘; T 1 S
,Jyl; ’-éé»'ké<ﬁ"!/,f~r;"". - s
SN G 7 i e

F ool ¥ o B, y el

RSSO b ioh W BN AN
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- on the top menu bar click the “con-
struct line” button

E)

- In options set GSD value and overlap:

XM-R5150F - 50mm

automatically step lines Parameters...
Mean image scale 1 39894 _I
tean Pizel size 15 cm

Mean h. above giound [mAft] [2063  m [6768 1
verlap [ming] / [min ] B4 1
Sidelap [%] meandmin w4
v Round height to nest R00 ft

o

z
=
Ex
el
g
Fl
£
g
&
-

- Make one click at the start of the line
- Make a second click at the end of the
line

- On the top menu bar click the “add
lines” button

- In details set the num-
ber of parallel lines to the left and
right
XM-RS5150F - 50mm >

" Fill whole selected shape g:

" Fill shape left of the line i

" Fill shape right of the line E
Az TIRE & sddinestalet  to right
B e

- Click on the line to which the parallel
lines have to be calculated

Autarmatically step lines

v Round height ta next I 500 i

Dian't change height
parallel [m] 500

Sidelap [%] mean/min. 0 F 10



7.3 Modify flight lines

Single lines can be modified by using the ,modify
line” tool. Click once the line at one side of either
sides of the line and position the line to the new
position. Click again at the new end position. Then
the corrected line will be calculated according to
’Ehe parameters set in the detail fields.

ORE LS 000H wiz ™ = @ﬂ_’fc;x:;—wm ALRKAA CREBBE (@ S5 weracuCooumn

i i Ay TR W

7.4 Deleting a single flight line

FC Xzl

7.5 Filling an area with flight lines

In this example the area of interest is selected to be

filled automatically with flight lines.
gk i | & #15

+ Selecta shape as active area to construct lines
Select a closed shape to set it as the active
area. Each new flight line will be stretched /
cutted to the area

" Buffer a shape (for visualisation only)

Select a shape to buffer. it has no effect on
constructing flight lines. it is just a help for
custom visualistations.

¥ overshoot border by a number of images: |2

Extend [buifer] selected shape [m] E00

i
e deselect active shape

Page 11

@

XM-RS160F - 50mm

automatically step lines

Mean image scale 1: |

Mean Pl size 5 em

Mean h. sbove ground [m/ft] [2063  m [6768  ft
Owerlap [min%] ¢ [min m] ER AN
Sidelap [%] meandmin. i

v Round height ta next 500 ft

siaeweled W64

Donit change height

v Dan't change azimut §
Fiound azimuth to the nest ] 45 E
fived line length 10000 m 5
Fiound easting 1000 m ]
Round northing 1000 m
Fixed flight base B39 m
Fixed altitude [ft] aogp ft

distance between lines [mAt] 1278 m 4194 1t

Click the “delete flight line” button and
select the line which you want to de-
lete.

- Klick the “select shape” button

The selected shape will be buffered by
600 meters and each line will be ex-
tended by 2 images.
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Select the shape
- Click on the polygon you want to se-
lect as active area
- As soon as you clicked the polygon it
will be marked as a yellow colored
area
- A buffer of 600 meters is applied

Draw the first line

The first line is the reference line which
helps to calculate the adjacent lines.
The first line defines the overall direc-
tion of the lines. It is often in the direc-
tion of a highway a mountain ridge, etc.
In this example the first line is drawn
along the coast main direction.

The line is automatically stretched to
the border of the selected area (buffer)
and is extended by the amount of im-
ages set in the dialog.



I OE
FHRSTEr St Fill the whole selected area with
flight lines.
In this example:
- The whole area will be filed with lines
- The altitudes will be rounded to the
next 500ft
- The overlap lateral will be 30% as a

mean and won't drop below 10%

@+ Fil whale selected shape

" Fill shape left of the line

-3
e
B
=
=
5
H
»

" Fill shape right of the line

Az ladz 1 Add lines to left to right

b

I Automatically step lines

¥ Round height to next 500 ft

™ Don't change height

[~ parallel [m] 500
Sidelap [3%] mean/min. 0 F 10

sauj| [eUopIPY

Based on the defined parameters the
flight lines are now being calculated.

As a next step some flight lines will be
edited

1 Delete one line

2 Shorten two flight lines
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7.6 Modifying the flight plan

E Z | HEI | 5 1:] ¥ use Precise Calculation

-

‘41 ' Select a shape as active area to construct lines
Select a closed shape fo set it as the active
area. Each new flight line will be stretched /.
cutted to the area

" Buffer a shape (for visualisation only)
‘Select a shape to buffer. i has no effect on
constructing flight lines. It is just a help for
custom visualistations.

¥ overshoot border by a number of images: IZ
Extend [buffer) selected shape [m] 1}

_]=

< £ daselect active shape >

AP Hl T E A

Unselect the active area

First of all deselect the active shape in
order to prevent that the line will be
extended each time you make a
modification

Delete a line

- Select the delete line button
- Click the line to be deleted



| @ HLECX 8w 20| Shorten or extend flight lines
by shortening the two flight lines:

XM-RS5150F - 50mm

I suonsicaysopives oo | - Select the option “don’t change
tean image scale 1: 39894 _I ) "
Mean Pixel size 1 om height” if you want to make sure that
Meanh. above ground [m/ff] |2063 | m [6768 Rt the altitude is not changing due to a
cverap Imivel /min L/ - shorter line (different portion of
Sidelap [%] mean/min. a0 f 10
I Round height tonext [500 ft DTM)
¥ Dorit change height - Select the option “don’t change azi-
¥ Dort changs szimuth muth” if you want the line to be ex-

[ Round azimuth to the nest [*] |45 . 3
tended or shortened in the same di-

[~ fixed line length 0000 m

[~ Round eazling W m rection

™ Round narthing Moo m

[™ Fived fight base B

[~ Fived alitude [f] oot - Make the first click at the end of the
distance between lines [m/ft] 1278 mlwrt ﬂlg ht |ine

o Y -
L \ vl"\‘ B » 3

- Make the second click at the location
the flight line has to end
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7.7 Renumbering the flight plan
Each flight line needs to have an own flight line number.

AP FHTSTEFCOX 2D | A2 X¥h Ay

W Netine DT educed lapers (I8 1 If you click on reduced layer but-
3rom 1 | g ton all layers except the flight

:: IE:E 2 lines are switched off. This helps

& Manualy . to make the flight line annota-

" semi automatically, starting at: 1 tion easier
" automatically, starting at: 1 ’ .
2 The number of the next line

m .
Tag the line CENTER with a name: § 3 TeXt1 - teXt3 can Optlo'na”y _be
Right click the tag field and select the value to set E stored to each Of the ﬂlght lines.
ar enter a test right inta a fisld =3 |t can be any text (Ilke area name
Line ! BRE R = ]
or others). The text will be stored
[ Add line ID' and image |D to ImageCenters.shy . . ' .
e in the line’s field text1, text2,

| o tag all lines now teXt3.

4 Manually
click on each line to set its line
number to the value shown in 2.
Each time the line is clicked the
line number is increased and
ready for the next click.

Semi automatically

If you click semi automatically
then you can draw a line crossing
from the first to the last line you
want to renumber. This is the
most effective way of renumber-
ing a whole flight plan in the
order you want.

Automatically

Clicking on automatically will
renumber all flight lines starting
at the number you defined in 2.
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7.8 Annotate start and end of flight lines

There is a special layer called “LineLabels.shp”

/P‘?HIJ'JE(.'}"K_

- Select the button to tag lines at start
and end point

1 - Set a prefix which will be add-

at line START: :E-.-.-.-.-.-.-: at line END: 4 ed at every start of the line
1+ W LneiD| o< ™ e [ g 2 - Set a suffix which will be added
B ens ™ rame %. at every end of the line
ol tag only... = 3 - Set the options to show all or
9 AU 3 f*' al numbers only a part of the labels

" even numbers
(" odd numbers

" even numbers
(" odd numbers

4 - Set the label rotation

ratate labe———— 5 - Set the distance the label will
™ nio rotation have from the start or end-
4 | crossline point
(o i . .
along line 6 - Click the button to tag all lines
{+ outzide

5 draw the label (500 m of the line

(" inzide

6 |_~/ tag all line ztarts and endz now I

ra
Wetlands

iy

el F

1S .-;._' o
(1 oS +

F o &

" 2

: ] 2= P

As a result the lines are now tagged at
their start and end points
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5000 m To change graphic representation of
the labels double click the layer Line-

e Labelsshp

w

- ¥ Projectarea.shp #
| Grid.shp
[ LineLabels shp

2 [t [ e

- |v image centers
L]

p.d

|| Flight lines

-

[+ Ground control points
n

- v Overlao between strios

Vector: Linelabels.shp - Click on tab "Label”
- Select color “white”

Layer I Sectionl Hendererl b arke

ok |
I\;Zh:l | Quine | Zm_a';size posy | - Select pattern “solid”
it Height _ . " "
[125.0pt = 1500 Cancel | Click button * apply
Bitrnap
Figld 7 A
IName LII Z%?_??Y

%

()

[ Incude in legend
v isible

Wizard ... |

v lanare shape paranmeters

B T ! . .
AN ecor LineLabelshy - After having clicked apply the
t s | Layer | Section| Renderer | Marker Label | Chart | oK

Q‘-:L

T ] e | e || P | changed annotation is shown.
A ang
MEw = [Em = T - Click OK to accept the result.

I Use renderer
Bitmap Patten Font
[soo ] Avial
Field Value
[Name = 2,
%%o

N I Include inlegend
v Visble
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8 Quality control of the flight plan

M 000 SF o221

The most common proof that a flight plan (or the flown images) fulfills the project specifica-
tions is to create a

Quality Control Map: shows the GSD value in an aerial image at each position.
Number of Rays: shows for each position in how many images the point will be seen.
Image Scales: shows the image scale in an aerial image at each position .

Sidelap: Shows for all points along the outer boundary of the covered area of a flight
line the lateral overlap in %.

MTA zones: shows the transition zones between the different MTA zones for Rieg|
scanners.

Image displacement: Used to study the “building lean” in an aerial image. At each po-
sition the "building lean” is being shown for a give object height. For instance if the
building is 10 meters high, the color shows how many meters building lean will reside
in the orthophoto.

Height above Ground: shows for each point the vertical distance between the terrain
and the airplane.

#Point / m? (LIDAR): shows for each position how many points/m? will be reached in
LIDAR measurements (calculation for OPTECH scanners, Riegl follow). The calculation
of course does not take into account the different type of vegetation, construction,
water, etc.)

Range (LiDAR): shows the distance from the laser source to the point on the ground.
This visualization is used to study eye safety and to check if laser distance is not out of
range.

Laserbeam footprint (LIDAR): shows the footprint of the laser beam on the ground.
This is used to verify accuracy and resolution.
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| create map for quality contral .. |

Create DT color map

Load configuration fram file... |

Save to File... Save a3 default|

| Ground 5ample Distance

MHumber of rays

Image displacement

Height abowe Ground

Image Scales

Sidelap

B overlaps lateral |

715 cm
16-17 cm
17-20 cm

fram walue 1§

Color I:l
towalue {7

Add walues /4 colar ‘

Change Yalues

Delete values / color ‘

Uitz of walues:

" mm
{* cm
" inches

[ feat

Draw Legend in map
" nolegend
" upper left
" upper right
O loveer left
lowwer right

~

legend scale 0.8

Grid resolutior
" 70 Meters
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Click the buttons to create a
quality control map an

- Color schemes can be stored
and loaded to be used in other
projects with the same parame-
ters.

- The type of the map to be cre-
ated can be selected here.

- Add new or modify existing
ranges with their corresponding
colors.

- Define if a legend has to be
shown in one of the selectable
corners

- The map will be created over
the recent visible extent of the
map. The output will be a
georeferenced TIFF file. The de-
fault grid resolution is the size
of one pixel of the screen pro-
jected to the ground.

Higher values increase the
speed of calculation.

- Set the name of the new map
layer



Some examples:
Areas of side lap:
r — / s = (;";"zfr '/\w',‘!(’ =N

# - .'4‘-.‘ ‘ / .

lap in %:

A ot ’7"55&,.’,_,
fﬁ'g& 1
N
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GSD in photo system comblned with LiDAR:
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