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https://opentopography.org/
https://spacedata.copernicus.eu/collections/copernicus-digital-elevation-model
https://data.humdata.org/dataset/sweden-high-resolution-population-density-maps-demographic-estimates
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i User Input:
i Noise :
mapping - " N - i
SUFTu Vehicle [,| Flightarea | | Groundtrack | | Flightprofile | | Timestep | | Include | | Ground | | Select :
typeofrun |- - modelftype | | country/region (waypoints lat, altitude and forVTOLS: population grid size, atmosphere :
1 long givenin speed flight mode data yes/no type and data i
' Google Earth) (in GUI figures) changes resolution :
I_ » (alternative 9 :
runtypes...) H

Establish: N Sound propagation from discretized Compiling sound pressure time history Contour lines+
Sound source, Trajectory, Ground grid trajectory points to accompanying [”| levels reached in main ground gridasa || population in :
r I (moving) sub-grid points on ground function of frequency (1/3-octave bands) contour line regions |:
S e s gy
: Fixed input data : i . Output, Results: .
5 : [ ] 1 n
: Vehicle type Ground Elevation Atmosphere Population = : : -
Source data data profile data distribution data . Noise maps (contour lines) Number of people exposed | 1
...................................................................................................... . Presented in Google Earth (bar diagram with oneor | =
- (or on other background map) more cases) .
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WELCOME, YOU ARE RUNNING SAFTu_v33
(at: [Local_SAFTu_main_dir] \1_Input_AndRunGeneration\m_files_1\SAFTu_v33)

MAIN ACTION
1. Choose your wanted kind of SAFTu main action:

————— Preprocessing -----

0. Prepare data to be used in later noise-mapping (e.g. Vehicle Sound Source, Atmosphere-, TL-data, ...)
or

————— Noisemapping -----

1. Define and run a noise mapping case with input given interactively (Default)

[NOTE: a Sound Source representing the vehicle has to be established prior to a noise mapping-run]

or

[ NOT YET IMPLEMENTED: 2. Read in and run a previously prepared noise mapping case input file ]
or

3. Difference between grid field results from two previous runs (“Delta-dB contours")
or
4. Population exposures within dB-bands, bar plot comparison of previous run results

Please give a number, 0, 1, 3 or 4:
bW & VsY@RUEPENI W3 1+ g et 1J6 BMRY)IGH driiNa}q IMMENE ¥ G Wil Uc q R2 134
MIDI 1JGI| VY #dJlt 19 RAUINIWIT ¢ q¢ Wa VY WHIEWERDNWRUO WG ¢ gl WIOYRY I

NUDY RDGIGGRIBDq Il ¢c HFqR2IJWRUGe q
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PREPARATION ACTION
2. Please choose your wanted kind of SAFTu data preparation action (1 or 2 or 3), where:
1. Sound source preparation (Default)
2. Create a Groundtrack [NOTE: this might as well be carried out together with a noise mapping run]
3. Create a Trajectory, i.e. Groundtrack + Profile - [NOTE: Specific Vehicle and its Sound Source needed as input!]
4. Download Atmosphere data from met.no OR just Plot Atm-profiles already on disc
5. Create a Transmission Loss (TL) matrix for a selected Atmosphere dataset
[no more alternatives yet]
Please give a number, 1 (Default) 2, 3,4 or 5:

f apdld U WR U W13 #JdptlfRa MmNz =1 WG G | cripRYYREHSIBLIQ d 10N 0N Lo (6 MIsLLR G W 13 U a L

SOUND SOURCE PREPARATION
3. Please choose your wanted kind of sound source origin information (1 or 2), where
1. Sound source preparation starting out from raw-data PSD-spectrum, e.g. digitized* figure data (Default)
*)NOTE: the digitization of a PSD-curve in found figure is proposed to be done with the free program Engauage Digitizer
- this since any matlab digitizer giving the same quality has not yet been found
2. Generic simplified UAVs/Soundsources
3. Helicopter - from NPD and supporting data [NOTE: Bell407 the only helicopter choise]
4. Tailored by user - Spectrum, Level and Directivity (one or more conditions/flightmodes)
5. [no more alternatives yet]
Please give a number, 1 (Default) 2 or 3:
1

---- Now you are in function: Establish_UAV_SoundSource_lnput_v2.m -----
(at: [Local_SAFTu_main_dir] \2_Sound_Sources\m_files_2\Establish_UAV_SoundSource_Input_v2)

§NR& @I WG VU & & ¢ RYG 1 YORUD VUG 1t oy 16 d 13 U R EOLID RUA NEERMDIBOqUIERY LU 1 g Wne O G ! Wi
q6 Rt WeotHde G0+ Wel YWs DaAYGIWaVY W £ Gl WIGUHNGNIGIENHRR ¥ RiUIDALG T2 W dtqIRIY IO

N IONIRD $JGGRIBDq 1l ¢c HqR2IJWRUGe q

t WRUT RAC¢ aVIRIt WEGEH 2GR U 13 HOR Q)M 18 HRID! B H06 1aQ 1Y J0AIHIKR 0 [ NIS|T YT 2 H#HI1J L
HYUqVYel t WY211 ¢! 3T WYUWa e G Wn Y1 W HOLlOIEH gf 137 UldRad SURYHERN & Lited 0L RIBREDIR
RUGz qWRt WGYtt RAG W WL ¢ WGH ¢ UUWT WRUGe qWn | Y RIS GHIAURR LI (Y16 8 Y 0 G R
SR W Uncedql2cideldt At RGGH! WTeat qWGH 13t H WIIEd & |LWE Wa YLLHD YIS LB



1| SAFTu
QD

RaS)
EUULE R0 Gallt Wnal 6101 Wi Voscd LafRUVLI qELRd AN R e RREIALLE ¢ GG R U D

>

N

sEOW YRY WG ¢ GG RIAUEUNRIDENoj i n- AYxGEH3E IN E 2 &

Ot qG| YK RRINDIVHDWAHNqs WIUWas YWG! Y@ RUWEY gy 81 wiHE¥ Rt WG ¢ Gt U

i 610 WHG YK RIR (A HLLY bidh Y Eid) 6 1 WF 16 1Idy LR & GRDaRMET RIo IRV #1210 T WG @8 N WA 1

UOYRt DIEE W2 RIY & 1GE lq 0t WRY Wt ¢ H AR LU 16T Yra LNt YRCLIME s @y A or @ R Y (it 13 6 13
Delta dB CONTOURS BETWEEN TWO FLIGHT CASES

--- A new default output directory has been created ---
[Local_SAFTu_main_dir] /5_Output_AndFixedInput/Output_SAFTu/20250120_1359_UIf_SAFTu_v33_DeltadB

---- Now you are in function: comp_Delta_dB_from_2NoiseGr_files_ul.m -----
(at C:\Users\UIf\Min enhet\Jobb\CSA\1_ARBETSMATERIAL\APIS\SAFTu\4_Noise_Mapping\m_files_4\comp_Delta_dB_from_2NoiseGr _files_u1)

You are now going to select two previously computed SAFTu-output files of the type: "NoiseGr*.mat2, containing the noise levels in the noise
metrics LAmax or SEL in a ground grid, and from these data create the difference + plot and view the new delta-dB results in Google Earth.

The requirements on the two datasets to be selected are that:
- They have originally been generated on the same ground grid, i.e. same size, resolution and shape, the last implying that the original ground track also is the same.

When these conditions are fullfilled the two datasets may differ in almost any sence, i.e. computational
method, vehicle-type, trajectory/procedures, atmospheric profile ("weather") data, ...

This selection and plotting may be carried out in the following way:
1. Decide which two datasets you want to compare
2. Make sure they both are given on the same ground-grid, e.g. same extention and resolution
3. Read the blue input-line no 2 below and the press return
4. In the file-browser window that opens, find and pick the ‘NoiseGr*.mat' file containing the 1st dataset
5. Do the same as in 3 and 4 above for the 2nd dataset
(SAFTu checks that the two grids are the same, if thats the case: continue, else start over the selection - or choose to break the run)
6. Select the wanted fields A and B of the two structs, i.e. 'NoiseGr1.[field A]' and 'NoiseGr2.[field B]' respectively - a list of alternative fields will be shown
7. The Delta-dB defined as: NoiseGr1.[field A] - NoiseGr2.[field B], will be computed, saved in a new output directory, and presented in GE

2. Please browse down in your SAFTu output directory and choose the 1st of the two 'NoiseGr.mat’ files from previous runs:
In the file-browser window, which opens after you press RETURN here, open the wanted directory and select your NoiseGr_[-- case 1 identifier extention --].mat file(s)
(You may search for 'NoiseGr*.mat' in the file browser field in the upper right corner)
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--- A new default output directory has been created ---
[Local_SAFTu_main_dir] /5_Output_AndFixedInput/Output_SAFTu/20250120_1422_UIf_SAFTu_v33_popComp

---- Now you are in function: select_Population_Within_dBbands_Data_v1.m -----
(at: [Local_SAFTu_main_dir] \1_Input_AndRunGeneration\m_files_1\select_Population_Within_dBbands_Data_v1)

COMPARISON of POPULATION NOISE-EXPOSURES FOR 2 - 4 previously run flight events shown in bar plots
2. Give the number of previous SAFTu-runs with population noise exposures you want to compare, 2 - 4 flights (Default = 2)

2

Now you are to select the 2 population-noise-exposure files produced within previous SAFTu-runs
3. In the filebrowser that opens: Select the existing SAFTu-output file no 1 of the type: "PopDens_vehicle, place, route, dist, dist straight.mat"
file 1(2):
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---- Now you are in function: Init_Global_v1.m -----

(at: [Local_SAFTu_main_dir] \1_Input_AndRunGeneration\m_files_1\Init_Global_v1)

O 0/ O/ O O 0/ O, O O O, O O 04 O, O 041 07 07 0 O, O 07, 0 O, O, O O 07 O O O 07 0, O, O, O, 05, 00, 00, O, 05 05 07 07 00 O 07 04 00 O, O, O O

WELCOME, YOU ARE RUNNING SAFTu_v33
(at: [Local_SAFTu_main_dir] \1_Input_AndRunGeneration\m_files_1\SAFTu_v33)

MAIN ACTION
1. Choose your wanted kind of SAFTu main action:

————— Preprocessing -----

0. Prepare data to be used in later noise-mapping (e.g. Vehicle Sound Source, Atmosphere-, TL-data, ...)
or

————— Noisemapping -----

1. Define and run a noise mapping case with input given interactively (Default)

[NOTE: a Sound Source representing the vehicle has to be established prior to a noise mapping-run]

or

[ NOT YET IMPLEMENTED: 2. Read in and run a previously prepared noise mapping case input file ]
or

3. Difference between grid field results from two previous runs (*Delta-dB contours®)
or
4. Population exposures within dB-bands, bar plot comparison of previous run results

Please give a number, 0, 1, 3 or 4
1

--- A new default output directory has been created ---
[Local_SAFTu_main_dir] /5_Output_AndFixedInput/Output_SAFTu/20241121_0835_UIf SAFTu_v33_NoiseMap

You will now tailor a vehicle flight trajectory to be studied with regard to noise reaching ground
In order to enable this you need to know:
- the type of vehicle* to be studied
(i.e. small-/medium multicopter or airtaxi/eVTOL ..)
- where the flight take place
(i.e. geographic region, including start and landing points, profile and waypoints where changes in fundamental flight conditions take place)

[*Wehicle Cathegories and sound sources data NOT YET SETTLED!]
VEHICLE/Sound Source

2. Select a vehicle and its sound source data-file already established and saved on disk
Press return to go on with the selection of such a SoundSource.mat file in the filebrowser to be opened ..

N M
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4\ SAFTu input - Pick a SoundSource.mat file
I = <« |nput_SAFTu > SourceMoiseData w

Ordna » Ny mapp

-~

Namn Senast dndrad Typ Storlek
& APCprops Filmapp
@ Fixedwing 20 46 Filmapp
& Generic 2024-08-02 09:46 Filmapp
@ Helicopter 20 24 Filmapp
& Multicopter Filmapp
@ VTOL Filmapp
4\ sAFTu input - Pick a SoundSource.mat file
< ~ 4 2 « Input_SAFTu > SourceMoiseData » Generic -
Ordna « Ny mapp
Namn Senast andrad Typ Storlek
& Generic_EU_Class2_LT4kg 2024 2 09:46 Filmapp
|¢.2 Generic_eVTOL 2024-10-28 21:00 Filmapp
& ThrustPowerScaled 20 47 Filmapp
@ThrustPqurS(a\Ed_Tab\EData.xlsx 2023-12-1 10 Microsoft Excel-ka... 15 kB
4\ SAFTu input - Pick a SoundSource.mat file
€ v 2 « SourceMoiseData » Generic » Generic_gVTOL v
Ordna = Ny mapp
@ carrier_eVTOL_MTOW_20kg
o carrier_eVTOL_MTOW_40kg
@ NASA Gpass VTOLs
@ simple_fixed_eVTOL
4\ SAFTu input - Pick a SoundSource.mat file x
€ v = <« Generic > Generic eVTOL > carrier_eVTOL_MTOW 40kg ~ C Sok i carrier_eVTOL_ MTOW 4.. 0
Ordna > Mymapp =- 0 o
Namn - Senast ndrad Typ Storlek
& SoundSource.mat 2024-10-28 21:01 MATLAB Data 3kB
Filnamn: | SoundSource.mat ~ | Al MATLAB files (*.mldatg*.ssc
Oppna Avbryt
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GROUNDTRACK
3. Do you want to create a completely new groundtrack or apply already existing data?
NCTE: if considering already existing data (at least main waypoints) you need to know where too find these, e.g. in output from a previous run
1. New data input (Default)
2. Copy previously created SAFTu Groundtrack data, stateTraj1.mat or stateTraj2.mat (includes Profile) into this run
Please give 1 (Default) or 2:
1
You will now first create waypoints in Google Earth, continue with interactive saving of these into current SAFTu Output directory,
and then, in a GUI/matlab-figure, tailor the flight path geometric profile, before getting back to this matlab command window.
Here you will get the opportunity to modify the geometric data given + before adding data defining the vehicle states via line inputs.
---- Now you are in function: createUAV_basicGroundtrack_GE_v9.m -----
(at: [Local_SAFTu_main_dir] \1_Input_AndRunGeneration\m_files_1\createUAV_basicGroundtrack_GE_v9)

You will now create waypoints in Google Earth and after that action continue with
interactive saving of these into current SAFTu Output directory, how this is to be carried out will be shown ...
4, Before you start input the geometry of the Groundtrack you need to define a region and area covering the ground track of your flight.
This will be made either:
1. Within Sweden, in a rather straight forward manner, among a set of pre-defined regions (Default)
Note: alt. 2 to 3 below requires that the user already has established topography data (geotiff, tif-format) for the area of concern!
2. Anywhere within the Scandinavian- + Baltic countries (AROME-meteo data from met.no/SMHI available via internet)
3. Anywhere on Earth outside the "Nordic" countries as in alt. 2 above (only "standard atmosphere” data possible)

N

UAYV Flight within Sweden

5. You will now select a spot in Sweden close to where your flight take place. You can choose among ca 200 such spots
Depending if you are used to SAFTu you might already have an idea of these possible places to start out from. Anyhow, you can choose either tor
1. Show these selectable places in Google Earth (which will be started) as red placemarks, or ..
0. Go on without the above GE support and just type the name of the place defining the area (to be identified with a red circle in GE)

Please give 1 or O (Default):

M

---- Now you are in function: SwedSpots_latlon_U1.m ----—-
(at: [Local_SAFTu_main_dir] \1_Input_AndRunGeneration\m_files_1\SwedSpots_latlon_U1)

---- Now you are back in : createUAV_basicGroundtrack_GE_v9.m --—--

WAYPOINTS
You will now input the waypoints that constitutes a new groundtrack. This is done with support from the Google Earth (GE) GUI-functionality in the following manner:

A. Give a name of a place in Sweden (e.g. name of a city) in the geographic area where you want to postion your flight trajectory
a prepared list of places names are searched to find a match, and if found this region is shown with a red circle in GE
[NOTE: Only Stockholm, Gotland and Dalarna topography data linked to code yet .. ADD MORE ..]
(if the place is not in the list you will be presented the list of ca 200 places and make a new try)
B. Give the approximate extention of the groundtrack you have in mind
C. Google Earth starts with a view centered at the place you have choosen and showing a region related to anticipated track size
D. In GE create and place the first waypoint where you want your groundtrack to begin, (could, but do not need to, be a take-off position)
E... repeat D. for the remaining waypoints up to the last (could, but do not need to, be a landing position)
GE will start when you have given the initial geographic position as next input, (= input no 6)
Here we go:
6. A) Give a name of a place in Sweden in the area where you want to position your groundtrack (Default = Visby)
Ostersund
7. B) Give the approximate extention (in km) of the groundtrack in you have in mind - will become a radius of a circle shown in GE (Default = 10 km)
10

C) Google Earth should now be running and the view should be centered around the choosen place and show a region related to the anticipated ground track size
Matlab will be paused when you wark with the below actions within GE, and continued by you after finalising waypoints input from GE

P
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8. D) In GE interactively create and position the first waypoint where you want your groundtrack to begin.
CREATE. This is carried out in a "standard GE fashion”, i.e. by ACTIVATING AND SAVING PLACEMARKS as outlined in i) to iii)
i) To the left in the toolbar above the map, click the "Add Placemark” icon - A new input window will open together with a new blinkin
i) Grab the blinking placemark with the mouse/cursor and drag it to the place where you want to put the groundtrack starting point
iii) When placed in wanted position, in the opened Placemark input window, name it wp1and press: "OK"-button in the input window
iv) The placemark will be fixed in the wanted position AND show up as an object named "wp1” in the Sidebar "Place pane” section
v) Then - Do the same as in i)-iv) above for all the remaining waypoints
NOTE: If the start or landing set of wp:s are "close” in latlon, which is often the case for an almost vertical take-off or landing,
these wp:s should either be set close to a straight line, in the same latlon, or the track is to be given a "small” turning radius.
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a) right-clicking on each (in the map or on its name in Places pane), a menu appears ...
b) choose “Save Place As" from the contextual menu that opened, and save it as:
[Local_SAFTu_main_dir] /5_Output_AndFixedinput/Output SAFTu/20241120_1336_UIf_SAFTu_v33_NoiseMap/wp1.kml
¢) .. when all wps, like: wp2, wp3, ..., wp[N] are saved like this, press return
« or (faster), instead, after all wp:s are created/positioned in GE:
a) mark all ALL N waypoints in the Places pane, then in the menu window that opens, right-click and select “multigeometry”
b) they are then combined into one "geometry” with the name: "wp1~ (where all waypoints now gets the individual name wp1 in GE/on screet
¢) save them all as one kml file in the current SAFTu Output-dir by right clicking on any of them on GE-map (or on wp1 in the Places pane), r
in this case the filename should be: wp1to[N].kml where N is the number of the last waypoint, 1,2, .., N: SAFTu_Ostersund 7 T
\
@5 nfl
[Local_SAFTu_main_dir] /5_Output_AndFixedinput/Output_SAFTu/20241121_0835_UK_SAFTu_v33_NoiseMap/wp1to[N].kml
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Lagg till platsmarke

Namn: prS

Latitud: | 63.327559°

Longitud: = 14.459372°
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& Spara fil..
|« v <« 5_Output_AndFixedlnput > Output SAFTu > 20241120 1336_UK_SAFTu_v33_MNoiseMap ~
Ordna v Nymapp
Namn Senast dndrad Typ Storlek
@ SAFTu_Ostersund.kml 2024-11-2013:36 KML 5kB

Filnamn: | wplteld.kml

Filformat: | Kml (*kml)
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wpito14
4{\ypnom

wp1tod
wpito14

Kattstrupeforsen

CNES / Airbus
xar. Technologies
Image © 2024 Airbus:

Google Earth

Now the straight skgments of the current groundtrack will be trimmed with curved flight in "corners”

wpitof4
o L . . . . wpltodd: * »
When the change of heading in a waypoint is regarded big enough a curved circular groundtrack segment is replacing the corner wpito14.m & ‘W@‘w to14
9. Please give the limit in heading change/yaw angle (deg's) you want in this case (Default = 1 deg):1 wpit 10‘1‘4\wp'1'to14

10, Please give the turning radius you want to apply in these cases
(NOTE: larger turning radius may create problems when wp:s are placed close and "curvy” (Default = 10 m):25

Info: The difference in flight distance between original straight legs groundtrack and the trimmed, curved turns, one, is: 10 m
Flown horisontal distance, s: 50 km (original) 50 km (curved turns)
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--—- Now you are in function: AddinfoAndFileNameTo_stateTraj1_v4.m -
(at: [Local_SAFTu_main_dir] \1_Input_AndRunGeneration\m_files_1\AddInfoAndFileNameTo_stateTraj1_v4)

ADD Groundtrack Info and Name

The Groundtrack, just saved as a stateTraj1.mat-file in the “standard OutDir”, i.e.in:

[Local_SAFTu_main_dir] /5_Output_AndFixedInput/Qutput_SAFTu/20241121_0835_UIf_SAFTu_v33_NoiseMap/stateTraj1.mat

will also be saved in a sub-directory in the directory for input flight trajectories, "TrajAndGroundTracks"-dir:

[Local SAFTu_main_dir] /5_Output_AndFixedinput/Input SAFTu/TrajAnd ITracks/S: len/J& 1/ [“user given subdir name”] /stTr1_50km
from where it later may be picked as a input Groundtrack in coming SAFTu noisemapping runs

11. Input of the [“user given subdir name”] where the Groundtrack, i.e. stateTraj1 struct-variable, will be saved

It is recommended that the name is put together like: [start pos name]_Via[passing]_[end pos name] in case of a “full” path, takeoff-transport-landing
e.g. like in: "Kappellskar_ViaNorrtilje_Uppsala”

For a "non-complete” flight, i.e. takeoff-transport or transport-landing, or just takeoff or landing, more simple two or one word ID-strings may do
Please give the wanted sub-directory name:
Krokom_AspéanasetSO_Féllinge

The Groundtrack (stateTraj1) will be saved in:
[Local SAFTu_main_dir] /5_Output_AndFixedinput/Input_SAFTu/TrajAndGroundTracks/Sweden/Jamtland/Krokom_AspanisetSO_Féllinge/stTr1_5(

The struct-variable stateTraj1.[fields] field SoundSource_ID is given the same value as SoundSource.modelName, i.e: carrier_eVTOL_MTOW_40kg

ADD info fields to Groundtrack-struct stateTraj1

Now you have the possibility to add further information about the intention of the trajectory and vehicle. This is made in 3 steps:
1. IntendedVehicle - Which kind of vehicle(s) are thought to be flown the track? (e.g. eVTOLs, multicopters < 100, =50kg, ...)

2. IntendedPurpose - Which kind of purpose could a flight represent? (e.g. air-taxi, delivery, reconnaissance, ..)

3. Otherlnfo - Other information needed or supporting the understanding of the track

12. Please give a short text that hints about for which kind of vehicles the track is intended (field: IntendedVehicleTypes)
(Default = Generic_Generic_eVTOL_carrier_eVTOL_MTOW_40kg)
eVTOL_MTOW_40kg

13. Please give a short text that hints about the purpose of a flight along the track (field: IntendedPurpose)
testcase

14, Please input text that may be valuable for the further use of the Groundtrack (field: Otherinfo)

NP
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-——- Now you are in function: SetProfilePtsAndData_onBasicGroundTrack_v14.m --—-
(at: [Local_SAFTu_main_dir] \1_Input_AndRunGeneration\m_files_1\SetProfilePtsAndData_onBasicGroundTrack_v14)

You will now, in a matlab figure to be opened ("Input waypoint altitudes GUI-figure™), interactively give with the mouse/cursor(crosshair):

Step 1. At begin- and end-points the default case is that these take place at ground altitude + 5 m
(but this this may be changed in cases like a simple pass-by flight or a take-off or approach/landing case is to be studied)

Step 2. At each of the SHOWN PRIMARY WAYPOINTS*, except at begin- and end-points(see above and figure legend), you have to give the altitudes
(*"MAIN WAYPOINTS" considers here the ones in between the original straight groundtrack legs, secondary waypts are automatically added at curved turning sections)

Step 3. If needed, ADDING more WAYPQINTS, including altitude!, this is the case where you want to add some major change in flight conditions** that take place
at OTHER POSITIONS than the already SHOWN PRIMARY WAYPOINTS (***flight conditions” could here regard speed, descent angle, ... but not yaw/heading which is already set)

After this figure-based input follows standard command-window based input of:
Step 4. If needed, correct/trim the above given waypoint altitudes

Step 5. The remaining state-conditions along the trajectory linked with the NEEDS OF VEHICLE TYPE AND SOUND SOURCE DEFINITION - to be developed..!!!

15. Do the flight to be studied consider:

1. A complete trajectory, i.e. from take-off to landing ? (Default)

2. A take-off only? - L ~ I . S .

S.Apassfbyﬂigitmnly? f UWIE [ Ne WWUYRt JWGI YGe DCG]RYULUHY&GZ G]C

4. An approach/landing only? N6 W ¢qe¢ Wt Yel #I1I3+ We UT WGl YGYt T W6 ¢ UT
UNT WRUW GGUWUT R+*+WNWYnWagq6 R WG ¢ (

Please give 1, 2, 3, or 4: o o -

1 YeqdRUWN

SELECTION OF ALREADY USER PREPARED TOPOGRAPHY DATA FILE

16. Now you have to select a previously established topo-/geotiff-file which you know covers the already prepared trajectory waypoints
Press return to go on with selection of the geotiff-file in the filebrowser that will open

4\ SAFTu input - Pick a topography tif-file X 4\ SAFTu input - Pick a topography tif-file X
> v 1 = « GeoData » Topo > v ¢ | sokiTope r « v 4 8« Topo > NorgeSverige ¢ sokiNorgeSverige r
Ordna Ny mapp =+ @ @ Oda~ Nymap =- 1 0
- Storlek Namn Datum Typ Storlek
_—
& Gotiand Filmapp ‘ ) FemundenCopDEM3D.tif 2024-11-15 16:05 TIF-fil 26103 kB
& Gastrkland Fimeps 8 FemundenWGSEA if auxaml 2024-11-15 Microsoft Edge H...
& HighResolution Firmaps ) Femundend WGSBA.if 2024-11-12 TIF-fil
5 Jonkoping Fimaps ) FemundenWGsaA tif 2024-11- TIF-fil
&
2 amtlond . Filmopp [ Storsion100x100km i 2024-10-29 TIFfi
L cUza- =
. 2030 A ) 5] TrondheimDstersundWG584_v2.tif 2024 2 TIF-Al
& Kronoberg 2024-08-02 09:46 Filmapp @ Trondheim& WosEhve el "
& NorgeSverige 20241115 16:47 Filmapp
Filnamn: |Stursjcin100x100km.tif v| Al MATLAB files (*midabe™sse Filnarmi: | Storsjon00x100km.tit | AIIMATLA files ("ridstsssc -~

= 0 Avb
Gppna |v Avbryt Oppra_ |+ vbryt

The topography file: Storsjén100x100km tif in directory: [Local_SAFTu_main_dir] \5_Output_AndFixedInput\Input_SAFTu\GeoData'\Topo\NorgeSverige\, was read in
utm-zone: 33
.. and used for ground elevation interpolation at groundtrack waypoints

The 2D profile s(km), z(m)-points, i.e. horisontal distance flown and altitude will be given interactively by mouse/cursor input in a GUI-figure screen graph.
For the profile to be adjusted in a the coming GUI-figure you can give a template altitude for the en-route phase (i.e. all pts except possible start/landing)

17. Please give the typical en-route height above ground in meters for the profile to be designed (Default = 300)
120

Interactive profile input via matlab GUI-figure
Now you are ready to adjust the altitude of preset waypoints in the Profile input GUI figure, shown as blue circles on top the template blue profile curve

18. Simply use the mouse, click/drag on the waypoints (circles) that you want to move to higher/lower altitude, you will get the possibility to trim them more exact late:

When satisfied with the profile - press RETURN to continue the paused run ...

N %
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Now your 1st step of the profile input is carried out, altitude tailoring step 1, and you can continue with the final altitude
trimming if found needed. Watch the table below and input eventual MAIN WAYPOINTS you want to trim further wrt velocity

wp no s(wp)km alt(wp)m height over ground(wp) m ascent_deg

NT

Heading(®)

350

Headina(®)
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0
0.279
1.374
2.369
6.666
8.216

10.262

25.303

37.046
47.705
49.199
49.654
50.051

w4 _ 5047

309
352
396
405
415
416

416
395
400
448
447
422
392
359

10
60
120
120
141
112
Q3
120
120
120
132
95
45
10

]
| oo oo o
b Lo OO
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, 1G O

cll DemiuEqws ¢! GYRUqt Wellld (s é

A! WRUGez q WY pdlécRHE UG YL 2t CRIFERIIUR q ! WS

AeqWHYz2dl W6¢2PWWARBKNUOWE GGU RIT WL
NMNLWE WalWN= MLWG W

19. Please provide a number between 1 and 14 for which you want to change its altitude. Or, choose NO more trimming: 0 (Default)

M

§WAYI WWgl RAGRUON

Now|you are to input the speed in the MAIN WAYPOINTS, one by one. From these data the time and speed
along the complete trajectory will be computed assuming a linear acceleration along the 3D trajectory

20. Please give the unit in which you want to treat the speed, knots, km/h or m/s
1. knots (Default)

2. km/h
3. m/s

Input 1,2 or 3:

take-off and landing speed set to 0 knots

21. Please give the speed ( knots ) in MAIN WAYPOINT number 2 (Default = 10):25
22, Please give the speed ( knots ) in MAIN WAYPOINT number 3 (Default = 25, i.e. as in previous WP} :

54

23. Please give the speed ( knots ) in MAIN WAYPOINT number 4 (Default = 54, i.e. as in previous WP) :

a1

24, Please give the speed ( knots ) in MAIN WAYPOINT number 5
25. Please give the speed ( knots ) in MAIN WAYPOINT number 6
26. Please give the speed ( knots ) in MAIN WAYPOINT number 7

27. Please give the speed ( knots ) in MAIN WAYPOINT number 8

Original Profile Input waypoints Altitude and Speed of Distance

(Default = 81, i.e. as in previous WP) :

Altitude(m)

(Default = 81, i.e. as in previous WP) :

Ground Speed, GSP(m/s)

(Default = 81, i.e. as in previous WP) :

/\- GSP in 14 Input wirs
(Default = 81, i.e. as in previous WP) : Sl

0 10 20 30 40 50 60
Distance flown (km)

28. Please give the speed ( knots ) in MAIN WAYPOINT number 9 (Default = 81, ie. as in previous WP} : n q J1 W R UGea q) WY n Wsc! G Y F

29, Please give the speed ( knots ) in MAIN WAYPOINT number 10 (Default = 81, i.e. as in previous WP) :

30. Please give the speed ( knots) in MAIN WAYPOINT number 11 (Default = 81, i.e. as in previous WP)

NPT A¢c Bt WRt WNR21WUWROUL
5¢! GYRUqUWI It YieqRYULE

0 Original Profile main WP Acceleration and Distance flown
6 " " " ! 8

54
31. Please give the speed ( knots ) in MAIN WAYPOINT number 12 (Default = 54, i.e. as in previous WP) : o >
25 ~ 02 =
32, Please give the speed ( knots ) in MAIN WAYPOINT number 13 (Default = 25, i.e. as in previous WP) : ﬁ ] Y §
T 0 z
10 "g“ =6 Acceloratienimis”) 130 =:
5 02 —+— Dbtance fown (km} E
z »g
10
o 200 40 ﬁ;l‘l"\“dgezf}m 1000 1200 1400
[ YI WOYRY Wt Yel #OWGYT WaWbHEE!I | RII xDéNgExx~Ngi x =Mt nbawlyu
GYT Ut ot GUHGqg! ¢ Allc Y21JI Wec Ul W91l 2Rt 1J

] WYaWgl | AWqRG WL AWt GUWT+ Wwe U7 We #HAEWGWI ¢ qRYUt W6 ¢t WOYs WAHWL

NY
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The duration of the studied flight will be around: 00:22:52 hours:minutes:seconds t 1 q LLI FEBM ﬁEEJII.IHJﬂ a1
GiYqaqlg LekdWqé

Up to now the trajectory might be rather sparsly dicretisized along its straight legs. In order to achieve a more dense and even
distribution of data points along the studied flight path, interpolation of data in between MAIN WP:s sections will be carried out.

33, Please give the time step, i.e. an increment in seconds to be applied for the 1372 seconds long flight trajectory discretisation

(NOTE: the time increment will not become exactly the same for each step since original WP:s will be kept) I Rt &I 1IJ q Rt ¢ q RY
(efauit = 7 se0): | BGI Ut 1a0qé qRY
3
NOTE: starting point (ORIGO) taken as reference position primary reference ground altitude wrt sealevel . HOR RasckRion Prctie UG ANS ! SPRaNOSEY s I o Sk

traj-kml file no 3 written: trajectory_HR_2 1TNov2024_UIf_no3.kml = P
Step2 stateTraj2, containing HR (High-Resolution) trajectory geometry, speeds and accelerations saved on disc in file stateTraj2 mat | |
in current out-dir: [Local_SAFTu_main_dir] \5_Output_AndFixedInput\Output_SAFTu\20241121_0835_UIf_SAFTu_v33_NoiseMap [

[T Fign At 528 ps) Bt
Figh AL org wixs(i4 pis) ||
—— Groud Atude (25p5) | ||
GSP.Ground Speod(525 pts. )
GSP trimmed WP:s (86 pts.) | ||
*_GSPagwps (14 pis)

-——- Now you are back in function: Inputs_for_SAFTu_Run_v33.m -

GSP(m/s)

---- Now you are in function: SouStrengthOfFlightMode_carrier_eVTOL_MTOW_40kg_v3.m --—-
(at: [Local_SAFTu_main_dir] \2_Sound_Sources\m_files_2\SouStrengthOfFlightMode_carrier_eVTOL_MTOW_40kg_v3)

H‘U 10 20 30 40 50 80

Distance(km)
You should now set the SoundSource cathegry along the flightpath, i.e. ] | Ya U T q | i s mm"_“'gz"’;::‘::g‘;a'g";:"";““ p—

vertical("copter”) mode, transition{both) or level(fixed wing) mode s

This might be done by: 1. criteria in horisontal speed and flight angle or 2. changes in fixed positions yuu .

34. Do you want to decide flightmode through: § G 1IJUt q | 13 e
1. Horisontal speed + Ascent(>0) and Descent angles (<0) (Default) F' ¢ Bt Dla Y 2 636

2. Fixed positions along the Groundtrack (interactve in GUI-figure) e
2 =

latitude
2
2
&

Wknots_StartTransVertAsc2Forw set to: 20 knots
AscentAngle_StartTransVertAsc2Forw set to: 5 deg
Vknots_StartPureForw set to: 15 knots
AscentAngle_StartPureForw set to: 2 deg |

Vknots_StartTransForw2VertDesc set to: 10 knots 6338
DescentAngle_StartTransForw2VertDesc set to: -5 deg 633

142 144 146 148 15
Vknots_StartPureDescent set to: 5 knots longitude

DescentAngle_StartPureDescent set to: -20 deg

N @



36. In the figure 8, "GUI Input FlightMode change positions’, set the distance (x-axis) for flight mode change no. 1to 4

SAFTu

Y

N

by manual input (crosshair-cursor will show up) by clicking on the flight profile at the max 4 wanted x,y-(dist.,alt.-) positions

NOTE: if one or more (consequtive) flightmode-shifts do not take place in current flight, mark a position outside the current x-limits!

Please start the profile-change-flightmode-position by moving cursor over picture and click at wanted positions (y-value doesn’t matter)...

f OWg6 Rt WRFc¢aGa UMW 2 U0Ws WIWE ¢ 213WHE Y 130U & 1§ EMuR s &0 T e i |

RUWHEYT 1JWAT i RS WE 2R IESULEYMalll 61LH AL IRH LUK 60/ R O dle w1 1313 O LW
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Step2 stateTraj2, containing HR (High-Resolution) trajectory geometry, speeds and accelerations saved on disc in file stateTraj2.mat
in current out-dir: [Local_SAFTu_main_dir] \5_Output_AndFixedInput\Output_SAFTu\20241121_0835_UK_SAFTu_v33_NoiseMap

---- Now you are back in function: Inputs_for_SAFTu_Run_v33.m -----

37. You may now choose to include population data or not (nof people living within different noise contour dB-spans)
0. No population data to be involved in computations (Default)
1. Include population data in computation - NOTE: This need a population raster file to be prepared!

Please give O (Default) or 1

M

CREATE A GROUND GRID

Along with the Grid to be established some computationally demanding figures may be established.

38. Do you want to plot these or supress in order save time/avoid crashes in case of large Grids (~>30km) ?
0. No extra detail Grid data plotting (Default)
1. Yes, plot extra details related to Grid/topography/nof sound-ray hits/sub-grid borders in main Grid

0

---- Now you are in function: create_GroundGrid_aroundGroundTrack_v13.m -----
(at: [Local_SAFTu_main_dir] \1_Input_AndRunGeneration\m_files_1\create_GroundGrid_aroundGroundTrack_v13)

NOTE: starting point (ORIGO) taken as reference position primary reference ground altitude wrt sealevel

f OWE [ Newn!l Ye Ul WNI RT+ WnVY!l WHEESEH RV OUWR & RUMRIC
T RO 13U q URDG IRILIELG GI2 || Tl || B dj 416 ARG IR Il RIURY 8138 W1 q
D+ ql ¢ W Rt qc¢ UsARIN | LIK@LHRNISaRD A HEIET L il L6 = Ricg\d CYiR LEER) B DMILLR T
P qUGHRODNMs RUNDWI Rt #I WqRt T Wal ¢ TUHqY ! ! EOHNDAMRIR,
HYUt qRaez qWe W 2 At DqUIRA W& W K] [MA 1 BIG WIS 1J W U
TWncedaqol WHYAGGUWUT UT Wt RAUb WYe2 qRYRUNWNI Y& W26
GRURGz2GWUYRt DWaW2Wat WgYW 6 Yvswyowae G

cll VW6 Wet I Wedt YWaet quWaet DWE WHEYRAWDWS 613q6
J RD6qGeqé WYl WOYqHoWw Wacel NI WEez ANPYRILEIDH qus @GR ¥
| JDRYUY Ws 6131 WW6RNEIWI WUOYRWHWE OB DG 6 cUOIme VREDE
RN6 qOWNGSRY Wt Rge ¢ qRYUWRY Wneal qé 131 WJIGG6¢t R T
6 Y21 Wep)R WY WM 1310

—

39. Do you want to apply more then one sub-grid size ? E.g. with larger size clooser to take-off and/or landing areas?
(the current sub-grid half-width value is: 600 m)
Please input 0/1 (Default = 0, No - one sub-grid size is enough, alt. 1 Yes - more than one sub-grid size)

1

3 sub-grid regions, larger grid span at take-off and landing

Now you will give the positions along the groundtrack for where the sub-grid size changes
It is recomended to watch one of the latest figures, e.g. “Input flightmode change positions” to get an idea of distances selection
40. Give the distance in km:s where you want a change in sub-grid size for change position 1(2):
2
41. Give the distance in km:s where you want a change in sub-grid size for change position 2(2):
48
1. Change in sub-grid size after: 2 km
2. Change in sub-grid size after: 48 km
41. Are you satisfied with the distances? (7 = Yes, Default /0 = No, | want to change the above given input)
1
First, you are now to give the sub-grid extention in meters for the region with the smaller sub-grid size
Then, you are to give an integer factor, which is used to multiply the smaller extention to get the bigger sub-grid size
42, For the region with a smaller grid width, typically underneath trajectory sections spanning
level-flight conditions, give the sub-grid extention you think will cover noise levels of concern
If you are OK with the current value: 600 m (Default) just press Return

“Small-sized"” sub-grid extention, max ground grid width for noise contours, set to: 600 m

43. For the region(s) with a need for larger sub-grid size, typically trajectory spans closer to ground during take-off and approach/landing
aive an even inteaer factor. 2. 4. 6. ... which the smaller sized sub-arid extention will be be multinlied with in order to cover noise levels of concern

(Default = 4):
2

"Big-sized” sub-grid extention, max ground grid width for noise contours set to: 3600 m

Il
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44, Please give the Grid resolution, the same size for all sub-grid regions, in meters: ( Default = 60 m, i.e. 1/10 of sub-grid extension )
60

Nof sub-grid regions is: 3 Trajectory
3D receiving ground grids
500 2D grid region borders projection (at Alt. = 0)
Now{ you are in function: create_multipleSubGridSets_v5.m ----- \10\ i _::I:g:::::::;;o:\(;rah s)
(at: [Local_SAFTu_main_dir] \1_Input_AndRunGeneration\m_files_T\create_multipleSubGridSets_v5) a0 W
NOTE: starting point (ORIGO) taken as reference position primary reference ground altitude wrt sealevel ]
maxDist_GrWishedCorner_ExactGridPt1 = 42 m g 200
maxDist_GrWishedCorner_ExactGridPt2 = 41 m 74
maxDist_GrwishedCorner_ExactGridPt3 = 40 m
Elapsed time is 5.742101 seconds. 0l
Elapsed time is 46.357 109 seconds. -

Elapsed time is 8.174103 seconds.
Elapsed time is 0.740007 seconds.

20000
10000

g ¢ East(m)
Now you are back in function: create_GroundGrid_aroundGroundTrack_v13.m ----- HY2 1 L|_|3 NDel e
(at: [Local_SAFTu_main_dir] \1_Input_AndRunGeneration\m_files_1\create_GroundGrid_aroundGroundTrack_v13) q 6 1J |_|.|G| a1 1313
Ez ANI RTt WGI
Al MWGH ¢ U LWbi |

Grid, containing MainGrid and SubGrids saved on disc in file Grid.mat Ly R b

in current out-dir: [Local_SAFTu_main_dir] \5_Output_AndFixedinput\Output_SAFTu\20241121_0835_UIf_SAFTu_v33_NaiseMap U RU IJ¢c Ul W~ c R
HiclHt b

--- Now you are back in function: Inputs_for_SAFTu_Run_v33.m -----

a3+allRUGe qWUOYIOWNPWI WnqWyYe qWRUWHYT WWHAH! Wa Rt qet 13

46. Do you want to: qd Yt G613 HIleLEyY R 1J W
0. Apply a standard Atmosphere (ISA) dataset (Default) GYT DG RUNDWRU2Y 0213t We
1. Download AROME-atmosphere profile(s) data from met.no RIOJKOW Jd 1IH q 137 we q Gyt Cc
2. Apply AROME atmos-profile data already existing on local disc ne UBqRYUI WYnWecdqRael
0

3 o ) ) B B " JRND6qWecdaqRageT JOWNG 1JLW
p flpYps WE G0 WRUGe q WRH WNR2JUWeWn2 URGRROqIII Wt qWi WGKWUT WY U LWt

3URt @Igip i LW ¢ U7 We q Woddld cGhHid) & re W13 we C
w o o ) _ 921 | DUqWE [ NewWw2WltRY
p AIpcpHt WRULWG ¢ RU P plpNe x 2 00 KO0 LWL | ¢! We GGl Vi # & o 2 wa 3 v
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) i . L CHt YI GqRYUWecaYUNLWag6
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Mx EYe U7 x Aln¥>G3 MIRERENU qa Y+ Al Y3010x ONg VT yat wWadmmhay ar ROT We
w t ROWDqRAEWIUVIII NI Wel WG
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== SAFTu_v33

---- Now you are in function: Init_Global_v1.m -----
(at: [Local_SAFTu_main_dir] \1_Input_AndRunGeneration\m_files_1\Init_Global_v1)

O 0/ O/ O O 0/ O, O O O, O O 04 O, O 041 07 07 0 O, O 07, 0 O, O, O O 07 O O O 07 0, O, O, O, 05, 00, 00, O, 05 05 07 07 00 O 07 04 00 O, O, O O

WELCOME, YOU ARE RUNNING SAFTu_v33
(at: [Local_SAFTu_main_dir] \1_Input_AndRunGeneration\m_files_1\SAFTu_v33)

MAIN ACTION
1. Choose your wanted kind of SAFTu main action:

————— Preprocessing -----

0. Prepare data to be used in later noise-mapping (e.g. Vehicle Sound Source, Atmosphere-, TL-data, ...)
or

————— Noisemapping -----

1. Define and run a noise mapping case with input given interactively (Default)

[NOTE: a Sound Source representing the vehicle has to be established prior to a noise mapping-run]

or

[ NOT YET IMPLEMENTED: 2. Read in and run a previously prepared noise mapping case input file ]
or

3. Difference between grid field results from two previous runs (*Delta-dB contours®)
or
4. Population exposures within dB-bands, bar plot comparison of previous run results

Please give a number, 0, 1, 3 or 4:
1

--- A new default output directory has been created ---
[Local_SAFTu_main_dir] /5_Output_AndFixedinput/Output_SAFTu/20241125_1114_UIf_SAFTu_v33_NoiseMap

You will now tailor a vehicle flight trajectory to be studied with regard to noise reaching ground
In order to enable this you need to know:
- the type of vehicle* to be studied
(i.e. small-/medium multicopter or airtaxi/eVTOL ..)
- where the flight take place
(i.e. geographic region, including start and landing points, profile and waypoints where changes in fundamental flight conditions take place)

[*Vehicle Cathegories and sound sources data NOT YET SETTLED!]

VEHICLE/Sound Source
2. Select a vehicle and its sound source data-file already established and saved on disk
Press return to go on with the selection of such a SoundSource.mat file in the filebrowser to be opened ..
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Now the straight segments of the current groundtrack will be trimmed with curved flight in "corners”

When the change of heading in a waypoint is regarded big enough a curved circular groundtrack segment is replacing the corner
9. Please give the limit in heading change/yaw angle (deg's) you want in this case (Default = 1 deg):

10. Please give the turning radius you want to apply in these cases
(NOTE: larger turning radius may create problems when wps are placed close and "curvy” (Default = 10 m):25

Info: The difference in flight distance between original straight legs groundtrack and the trimmed, curved turns, one, is: 5 m
Flown horisontal distance, s: 16 km (original) 16 km (curved turns)

Step1 stateTraj, containing initial info and Groundtrack saved on disc in file stateTraj1.mat
in current out-dir: [Local_SAFTu_main_dir] /5_Output_AndFixedInput/Output_SAFTu/20241125_1145_UIf_SAFTu_v33_NoiseMap

---—- Now you are in function: AddinfoAndFileNameTo_stateTraj1_v4.m -——-
(at: [Local_SAFTu_main_dir] \1_Input_AndRunGeneration\m_files_1\AddInfoAndFileNameTo_stateTraj1_v4)

ADD Groundtrack Info and Name

The Groundtrack, just saved as a stateTraj1.mat-file in the "standard OutDir", i.e.in:

[Local_SAFTu_main_dir] /5_Output_AndFixedInput/Output_SAFTu/20241125_1145_UIf_SAFTu_v33_NoiseMap/stateTraj1.mat

will also be saved in a sub-directory in the directory for input flight trajectories, “TrajAndGroundTracks™-dir:

[Local_SAFTu_main_dir] /5_Output_AndFixedinput/Input_SAFTu/TrajAndGroundTracks/Sweden/Jamtland/ ["user given subdir name”] /stTr1_16km
from where it later may be picked as a input Groundtrack in coming SAFTu noisemapping runs

11. Input of the [“user given subdir name”] where the Groundtrack, i.e. stateTraj1 struct-variable, will be saved
It is recommended that the name is put together like: [start pos name]_Via[passing]_[end pos name] in case of a "full” path, takeoff-transport-landing
e.g. like in: "Kappellskar_ViaNorrtélje_Uppsala”
For a "non-complete” flight, i.e. takeoff-transport or transport-landing, or just takeoff or landing, more simple two or one word ID-strings may do

Please give the wanted sub-directory name:

Goviken_Digernds_Orrviken

The Groundtrack (stateTraj1) will be saved in:
[Local_SAFTu_main_dir] /5_Output_AndFixedInput/Input_SAFTu/TrajAndGroundTracks/Sweden/Jamtland/Géviken_Digernds_Orrviken/stTr1_16km

The struct-variable stateTraj1.[fields] field .SoundSource_ID is given the same value as SoundSource.modelName, i.e: carrier_eVTOL_MTOW_40kg

ADD info fields to Groundtrack-struct stateTraj1

Now you have the possibility to add further information about the intention of the trajectory and vehicle. This is made in 3 steps:
1. IntendedVehicle - Which kind of vehicle(s) are thought to be flown the track? (e.g. eVTOLs, multicopters < 100, >50kg, ..)

2. IntendedPurpose - Which kind of purpose could a flight represent? (e.g. air-taxi, delivery, reconnaissance, ..)

3. OtherInfo - Other information needed or supporting the understanding of the track

12. Please give a short text that hints about for which kind of vehicles the track is intended (field: IntendedVehicleTypes)
(Default = Generic_Generic_eVTOL_carrier_eVTOL_MTOW_40kg)
eVTOL_MTOW_40kg

13. Please give a short text that hints about the purpose of a flight along the track (field: IntendedPurpose)
testGreenFlyways

14, Please input text that may be valuable for the further use of the Groundtrack (field: Otherinfo)

Il
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15. Do the flight to be studied consider:
1. A complete trajectory, i.e. from take-off to landing ? (Default)
2. A take-off only?
3. A pass-by flight only?
4. An approach/landing only?
Please give 1, 2, 3, or 4
1

SELECTION OF ALREADY USER PREPARED TOPOGRAPHY DATA FILE
16. Now you have to select a previously established topo-/geotiff-file which you know covers the already prepared trajectory waypoints
Press return to go on with selection of the geotiff-file in the filebrowser that will open

The topography file: Storsjén100x100km.tif in directory: [Local_SAFTu_main_dir] \5_Output_AndFixedIinput\input_SAFTu\GeoData\Topo\NorgeSverige\ was read in
utm-zone: 33
..and used for ground elevation interpolation at groundtrack waypoints

The 2D profile s(km), z(m)-points, i.e. horisontal distance flown and altitude will be given interactively by mouse/cursor input in a GUI-figure screen graph.
For the profile to be adjusted in a the coming GUI-figure you can give a template altitude for the en-route phase (i.e. all pts except possible start/landing)

17. Please give the typical en-route height above ground in meters for the profile to be designed (Default = 120)
120

Interactive profile input via matlab GUI-figure
Now you are ready to adjust the altitude of preset waypoints in the Profile input GUI figure, shown as blue circles on top the template blue profile curve
18. Simply use the mouse, click/drag on the waypoints (circles) that you want to move to higher/lower altitude, you will get the possibility to trim them more exact later

When satisfied with the profile - press RETURN to continue the paused run ...

PI'O'F Ie II"IpUt GUI wpno s(wp)km alt(wp)m height over ground(wp) m ascent deg
I I | —@— Flight prof'le o be timmed | | o 1 0 314 10 8
: : : —+— Ground altitude (beneath flight) 2 0353 363 71 2
PN —Heading between WP 1300 3 1525 412 120 0
: : [ \ : : H 4 3364 412 120 0
aen
aso bl 1 r—1 o] 5 895 412 120 0
£ . \ lk,upy“: = 6 11374 412 120 0
g $”P5 Fﬁ— | 200 g 715147 412 108 -2
£ 400 ‘ | 3 8 16121 376 70 14
< \ | = 9 16.31 327 10 0
I |
I !
350 fj I |
I I
I !
I 1
300 | 1
] P | P 1
6 8 10 12 14 16
Distance flown (km)
19. Please provide a number between 1 and 9 for which you want to change its altitude. Or, choose NO more trimming: 0 (Default) W é lj LL E [ N 2 W |
NO more trimhing sJWe | IJWa Yl\)ﬁljlm.l.lj
. . ) Jé N§ x Ws Ra 6 We L
Now you are to input the speed in the MAIN WAYPOINTS, one by one. From these data the time and speed © o5 o i
along the complete trajectory will be computed assuming a linear acceleration along the 3D trajectory uyYl 1IJUWs ébig W@d}] il
. o 34137 kg Wemwt C
20. Please give the unit in which you want to treat the speed, knots, km/h or m/s - .
1. knots (Default) clwHl e Rt DWW G
i-"’?f’h 56 RHG Ws WWe GG
.m/s z
Input 1,2 or 3: gYRUGI* et Wt 13
| 0 Gl Y Wa6 |
take-off and landing speed set to 0 knots = _el_ ::IOG q ao J ﬂll.l u

21. Please give the speed ( knots ) in MAIN WAYPOINT number 2 (Default = 10):54
22. Please give the speed ( knots ) in MAIN WAYPOINT number 3 (Default = 54, i.e. as in previous WP) :

2 Mb Wi Ro6aligloLu
23. Please give the speed (knots ) in MAIN WAYPOINT number 4 (Default = 81, i.e. as in previous WP) : BY U } R T 2131 131 G]K6+ INKITTE
24, Please give the speed ( knots ) in MAIN WAYPOINT number 5 (Default = 81, i.e. as in previous WP) : 5C! G YRU G] b WRUC

q6 Wz Ucoiwaa Ui
Rt WN1J G EYa IR ok

26. Please give the speed ( knots ) in MAIN WAYPOINT number 7 (Default = 81, i.e. as in previous WP) : 5 R (]'I 6 R 0 LU R U LLI tI C (]'|

27. Please give the speed ( knots ) in MAIN WAYPOINT number & (Default = 81, i.e. as in previous WP) : b S]] Ij” W‘IYLIR qu',l'u ¢ FI .
54 cuwr Rt #lI JagRt I

For noise source model “carrier_eVTOL_MTOW_20kg", no predictor variables applied, though 2 different flight modes/spectra, Hover and Cruise

25, Please give the speed ( knots ) in MAIN WAYPOINT number 6 (Default = 81, i.e. as in previous WP) :

Geometry, times, speeds and accelerations has now been established for the trajectory WPs
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28. Please give the time step, i.e. an increment in seconds to be applied for the 429 seconds long flight trajectory discretisation
(NOTE: the time increment will not become exactly the same for each step since original WP:s will be kept)
(Default = 2 sec):

NOTE: starting point (ORIGO) taken as reference position primary reference ground altitude wrt sealevel

traj-kml file no 3 written: trajectory_HR_25Nov2024_UIf_no3.kml

Step2 stateTraj2, containing HR (High-Resolution) trajectory geometry, speeds and accelerations saved on disc in file stateTraj2.mat
in current out-dir: [Local_SAFTu_main_dir] \5_Output_AndFixedInput\Qutput_SAFTu\20241125_1145_UIf_SAFTu_v33_NoiseMap

---- Now you are back in function: Inputs_for_SAFTu_Run_v33.m -----

---—- Now you are in function: SouStrengthOfFlightMode_carrier_eVTOL_MTOW_40kg_v3.m ----—
(at: [Local_SAFTu_main_dir] \2_Sound_Sources\m_files_2\SouStrengthOfFlightMode_carrier_eVTOL_MTOW_40kg_v3)

TDE € GUI Input FlightMode change positions .

You should now set the SoundSource cathegory along the flightpath, i.e. - > o prete

vertical("copter”) mode, transition(both) or level(fixed wing) mode 18 growne ;‘:'e";

This might be done by: 1. criteria in horisontal speed and flight angle or B | ssp

2. changes in fixed positions 1] L LU i ;(__J' N :E |2 = —pro mode change

You should now set the SoundSource cathegory along the flightpath, i.e. e N % 4 2

vertical("copter”) mode, transition{both) or level{fixed wing) mode g - % E g‘

This might be done by: 1. criteria in horisontal speed and flight angle or . = H =

29. Do you want to decide flightmode through: 320 [

1. Horisontal speed + Ascent(>0) and Descent angles (<0) (Default) 1
300
2. Fixed positions along the Groundtrack (interactve in GUI-figure) }
2 280 | 1 1 L L L | 4
o0 2 4 6 8 10 12 14 16
Distance (km)

31. In the figure 8, "GUI Input FlightMode change positions’, set the distance (x-axis) for flight mode change no. 1t0 4 f U LU 3 Nal 1JWe
by manual input (crosshair-cursor will show up) by clicking on the flight profile at the max 4 wanted x,y-(dist.alt.-) positions P 0 Wa é ¢ M
NOTE: if one or more (consequtive) flightmode-shifts do not take place in current flight, mark a position outside the current x-limits! > q 9 C qa
Please start the profile-change-flightmode-position by moving cursor over picture and click at wanted positions (y-value doesn’t matter)... NWRt WGG ¢ #1J

Step2 stateTraj2, containing HR (High-Resolution) trajectory geometry, speeds and accelerations saved on discin file stateTraj2.mat £+ M4 LWs R ql 6 LW

in current out-dir: [Local_SAFTu_main_dir] \5_Output_AndFixedInput\Output_SAFTu\20241125_1145_UIf_SAFTu_v33_NoiseMa| ~ A Nd

N [b kif % []\; SPAETR 3p3\ o \ 7 o o " nyaod YS*UJY(#I)
-—-- Now you are back in function: Inputs_for u_Run_v33.m ----- z Z
Y puisJoToATTH TN chRQUﬂMRK

32. You may now choose to include population data or not (nof people living within different noise contour dB-spans) t q ¢ q Ws R aqo
0. No population data to be involved in computations (Default) 6Y?2 J I €enyYl s
1. Include population data in computation - NOTE: This need a population raster file to be prepared! | 2 UURUDNKOWBLI

NPIease give 0 (Default) or 1 E + ¢ 0CHIUWNB

. g o i} DHYOT Likagsyel

OOgLIJHYEULLII Bemoril\lglmrulbu: Ij Ileth]i:IUBHH]wH@de’h H]IHEIHY)%LIKFIYI@’Ui Voua! wnvi

cHallcl Ucllcl Ye e ql ¢Ht RY Wet Wt wwo

. SP’A:ess treptl.,lrl'l t‘o g? on wm selection of the tif-file related to t-wexreg|ow of concern in the filebrowser that will open MIOOS = Wt O We

1 Input - Pick a pepulation density-file (7 4\ SAFTu input - Pick a population density-file (i X ., .z - .

> 1+ Bea P e : (TIOR"LUCG]LUN
v <« Geo.. > PopulationDe.. v Soki PopulationDensit l < v 4 & « Popul.. » Sverige lansvis v G Sok i Sverige_lansvis y-) . oo v =
- cUl Wagqo IJWac

Ordna Nymapi =s- 00 ... Ny mapp =- o0 ~ i
. HUWGe qlUY 2 q
5 BalticSeaRegion ilmapp 1@ Gotland tif.auxxml 20 940 . Z, z .
3 E'S e :;: @Ga:eba;w 1"[]: * Rt AWR I'O}q
Filmapp %i:/‘\:::;gft\fsuxxm\ G’I Y Gi LUC H G] R

& Schweiz Filmapp

& Halland tif awcxml

BOT WYnuWt qe
ql ¢cTUHEqY! !
4l3+allRUGea

& Stackholm 7 Filmapp
i Sverige lansvis 2024-08-02 00:47 Filmapp [E] Jamtland.tif

7 Filmapp &2 Jamtland.tif.aucxml
TIF-fil 346115 kB & Jonksping tif
&Y Jonkoping tif.auwml

L
L
& popugrid0ludl
&
&
&

& swe_general 2020_geotiff
&) popudiclevsiif

@7 swe_general 2020_geotiff.zip 202 7 Komprimerad ma... 47781 kB S
Filnamn: “ v| All MATLAB files (*mldats*.ssc Filnamn: ‘Jam(\anduf v| AIl MATLAB files (*.mldabg ™ ssc ~ Y 2 G'I LLI R lj LUH Y T
Qppna |+ Avbryt Avbryt o0 & .
z URt gqect lJelO

ENGWHRqUT WGYGe @ qRY MWW WUt Rq! WIOQR G
BlPx82qGeqx UF URKKEUEC2@§ Se ¢ qRER2IIRINDARIK!E & i ¢
MNOTE: the population data in SAFTu has to be extracted from the Meta site for High Resolution Population Density
Eg. in the case of data over Sweden:
https:fjdatla.humdata‘orgiorganization,‘me‘[a?res_format=GeoTIFF&q=population+density&eﬂ_page_size=25&page= 2#datasets-section
Such data, with a resolution of ca 30 m (< 30 circumferentially/long-wise), becomes, depending on country size, soon rather big.
One way to make these files, in geotiff (tif) format, manageable in terms of size, is to process them in a GIS-program like QGIS.
Could be by tiling them along country borders - using open vector data, from Lantmateriet in case of Sweden,
e.g. the file admindelning_sverige.gkpg (zipped) and apply QGIS plugin: "Easy Raster Splitter”
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CREATE A GROUND GRID
Along with the Grid to be established some computationally demanding figures may be established.

onww? Yw! Yelsc¢UqllgYWGadVYaqllgd It WY W 2

YnWwael NUW] | RT t Wiy XxOMt 0 b We

0. No extra detail Grid data plotting (Default)

1. Yes, plot extra details related to Grid/topography/nof sound-ray hits/sub-grid borders in main Grid
1

---- Now you are in function: create_GroundGrid_aroundGroundTrack_v13.m -----
(at: [Local_SAFTu_main_dir] \1_Input_AndRunGeneration\m_files_1\create_GroundGrid_aroundGroundTrack_v13)

NOTE: starting point (ORIGO) taken as reference position primary reference ground altitude wrt sealevel

35. Do you want to apply more then one sub-grid size ? E.g. with larger size clooser to take-off and/or landing areas?
(the current sub-grid half-width value is: 600 m)
Please input 0/1 (Default = 0, No - one sub-grid size is enough, alt. 1 Yes - more than one sub-grid size)

N

Now you will give the positions along the groundtrack for where the sub-grid size changes

It is recomended to watch one of the latest figures, e.g. "Input flightmode change positions” to get an idea of distances selectior
36. Give the distance in km:s where you want a change in sub-grid size for change position 1(2):

1

37. Give the distance in km:s where you want a change in sub-grid size for change position 2(2):

15

1. Change in sub-grid size after: 1 km

2. Change in sub-grid size after: 15 km

37. Are you satisfied with the distances? (1 = Yes, Default /0 = No, | want to change the above given input)

N

First, you are now to give the sub-grid extention in meters for the region with the smaller sub-grid size
Then, you are to give an integer factor, which is used to multiply the smaller extention to get the bigger sub-grid size
38. For the region with a smaller grid width, typically underneath trajectory sections spanning

level-flight conditions, give the sub-grid extention you think will cover noise levels of concern

If you are OK with the current value: 600 m (Default) just press Return

“Small-sized" sub-grid extention, max ground grid width for noise contours, set to: 600 m

39. For the region(s) with a need for larger sub-grid size, typically trajectory spans closer to ground during take-off and approach/landing

=
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give an even integer factor, 2, 4, 6, ... which the smaller sized sub-grid extention will be be multiplied with in order to cover noise levels of concern
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carrier_eVTOL_MTOW_40kg SubGrid Pattern - Flightpath SAFTu J

Duration: 07:08 min:sec Distance: 16.3 km Mean GSP: 38
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40. Please give the Grid resolution, the same size for all sub-grid regions, in meters: 2000
Ynidle® W WNRYUt WRt a WO
-——- Now you are in function: create_multipleSubGridSets_v5.m ----- 0
(at: [Local_SAFTu_main_dir] \1_Input_AndRunGeneratiom\m_files_1\create_multipleSubGridSets_v5)
-2000
NOTE: starting point (ORIGO) taken as reference position primary reference ground altitude wrt sealevel
maxDist_GrWishedCorner_ExactGridPt1 = 38 m‘
maxDist_GrwishedCorner_ExactGridPt2 = 41 m E -4000
maxDist_GrWishedCorner_ExactGridPt3 = 40 m \g
S
N T . I Z 5000 (S5
---- Now you are in function: Sonified_GridPts_MultipleSubgridRegions_v2.m ----- i 5
. N . . . . . . rid points closest to grour
(at: [Local_SAFTu_main_dir] \1_Input_AndRunGeneration\m_files_1\Sonified_GridPts_MultipleSubgridRegions_v2) i MainGrid border
-8000 First and last SubGrids Re:
comp_IL = SubGrid borders(every 10t
0 | First and last SubGrids Re:
= : No direct nd fi tr:
Elapsed time is 2.638295 seconds. 10000 g odrecteandlrom Bty
Elapsed time is 2.756246 seconds.
Elapsed time is 3.100510 seconds. 12000
Elapsed time is 0.367451 seconds.
Elapsed time is 1.977134 seconds.
-14000 : s %

Elapsed time is 1.559113 seconds.
Elapsed time is 511.504448 seconds.
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Duration: 07:08 min:sec Distance: 16.3 km Mean GSP: 38 m/s Max possible nof sound ray hits in main grid along trajectory Nof possible sound ray hits shielded along trajectory
carrier_eVTOL_MTOW_40kg Flightpath SAFTu Jamtland (i.e. not within line of sight due to topography)
///I‘ \\ Flight duration: 07:08 min:sec
Distance: 16.3 km Mean GSP: 38 m/s

// Max noise duration (>50dBA): ca 105 sec 5
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0. Apply a standard Atmosphere (ISA) dataset (Default)

1. Download AROME-atmosphere profile(s) data from met.no

2. Apply AROME atmos-profile data already existing on local disc
0

---- Now all input is given ( function: Inputs_for_SAFTu_Run_v33.m is finished ) -

---- Back in main: SAFTu_v33.m -——-
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---- Now you are in function: initAtmosProfile_U1.m ----- o . R o .
(at: [Local_SAFTu_main_dir] \3_Sound_Propagation\m_files_3\initAtmosProfile_U1) C LUI 2 U LUC LIJGU Y GI LUU C '
RUT RA¢ qRUNDWGY Ge ¢
---- Now you are in function: set_ISAprofileData_v2.m --—-- R U LUGI 6 I\] I.UC I IJ C LIJbI A I I-
(at: [Local_SAFTu_main_dir] \3_Sound_Propagation\m_files_3\set_ISAprofileData_v2) q H Y I I a LUH 6 C U D I\] LUD I
nl Yo W W Wa VY WY q ¢

---- Now you are in function: Establish_AtmosProfile_struct_u2.m -----
(at C\Users\UIf\Min enhet\Jobb\CSA\1_ARBETSMATERIAL\APIS\SAFTU\3_Sound_Propagation\m_files_3\Establish_AtmosProfile_struct_u2)

---- Now you are in function: absorption_of_alt_ul.m ---—
(at: [Local_SAFTu_main_dir] \3_Sound_Propagation\m_files_3\absorption_of_alt_u1)
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https://data.humdata.org/dataset/sweden-high-resolution-population-density-maps-demographic-estimates

