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About New Version

V2.7.0 is the latest version of the software. (As of 20200117)

In this version, minor bugs are fixed.

Add menu to create image frame kml file.

Full test was conducted as shown in test table.
Test results table

Data Test Mode and evaluation
from oniginall ey g | MUt pter | HH-HV
Image data image to ) temporal Dinfero )
. composite .. |ferometry composite
Tile composite
FBD Lev 1.5 CEOS Success Success | Success NA NA NA
Test
FBS Lev 1.5 CEOS Success NA . NA NA NA
skipped
FBS Lev 1.1 CEOS Success NA e.qual to Success Test skipped NA
infero (*1)
FBD Lev 1.1 CEOS Success | Success egual to Success Test skipped Success
infero (*1)

*1: Already working correctly.




1. Introduction (1/4)

ALOS2 image viewer is a comprehensive SAR image handling and display
software tool.

The program a GUI based program which runs on Windows 7 / 10.

The program can handle ALOS2 Palsar images of Level 1.1 complex data
and Level 1.5 amplitude data.

The program can display images and create various composite images like
HH-HV composite, multi -temporal composite and support interferometry
/ differential interferometry operations.

Also, the program can conduct orthographical rectification and kml file
export of the results.

Image pixel value statistics can export for a set polygon areas with sigma O
values.



Introduction(2/4)
Applications of PALSAR data

 There is a great potential of SAR image applications which cover ;
a) Cloud free target area view and show surface roughness
affected by electromagnetic states of the surface materials.
b) Multi temporal composite to identify changes happen
in between the observation dates.
c) Multi polarization composite to classify land surface
conditions.
d) Precise surface height change monitoring from SAR
differential interferometry.
e) Cloud free Dem extraction from interferometry.



Introduction (3/4)
Image classification parameter of PALSAR data

Since SAR pixel value is a measure of radar reflectance at the Earth’s surface,
the nature is quite different from optical sensor pixel values.

Due to the nature, most of the optical image classification techniques are not
applicable to the SAR image.

Basic possible classification using SAR image is done by ;

1) Absolute radar reflectance value evaluation,

2) Mutual relation among Polarization

component values,

3) phase information utilization, and

4) pattern (texture) of pixel values among neighboring pixels.
In the current version, image classification using above characteristics is not
implemented.



Introduction (4/4)
What is explained in this document

This document is a manual of “ALOS2Viewr” software. The program can
process ALOS2 PLSAR image to display, create various composite,
interferometry and measure pixel value statistics. Background purpose of
the document is to realize following items.

 Familiarize with AOS2 Palsar2 image handling.

* Learn basic manipulation of SAR data to establish link to existing GIS system.
* Observe difference of SAR images from optical sensor images.

* Practice on amplitude SAR image handling using sample data.

* Practice on SLC image handling to create interferogram and differential
interferogram.

* Exportinterferogarm set data as ortho-rectified kml/png data to display on
Google Earth.



2. Functions of ALOS2Viewer (1/3)

e This program provides following functions as;

1) Display single Level 1.5 Palsar2 CEOS format image and
scroll full scene in a PC with small display area and

displays various parameter of image data.

2) Create color composite images from Level 1.5 or Level 1.1
Palsar2 images.

3) Conduct orthographic rectification by importing several kind
dem existing on web site.

4) Export orthographically-rectified image as KML file

which can be seen on Google Erath.

5) Conduct SAR interferometry from a pair of Level 1.1
Palsar2 images.



Functions of ALOS2Viewer (2/3)
Basic Viewer Process flow

Original Image
data

—

Tile
Image data

Open original image and save as tile
image.

For L1.1 data size reduction to 3/8
of original file size is supported.

Every time when you obtain new PALSAR 2 data, you must convert

original data into tile image file.
Then you can proceed to next step(s).

Tile
Image data

v

Export orthographically

rectified KML.

Open Single Image

Open FBD Composite Image

Open Multi Temporal Composite Image

Open Interferometry pair Image




Functions of ALOS2Viewer (3/3)
Display window structure

: File Edit View Window Help Scenelnfo MT posiotion adjust Polygon Dem Tile (export/selction) Destripe Fringe Fringe Filter

© Disabled Select
/" HHComposite.mit x | v

4 Menu bar
; s

Ihdex ima st Index image

shows who?]e

_ I\/Iagnlfy sq i “ e | One tile
-{ show in epli 3 ' - At | bordet
\.display X 7

Enlarged % =4 Real size view border

P* (\] f‘ F _display
ixelin orma)‘gn 4 '

L2

Tile ID kx,ky=(7, 4, pix lin=(3021, 4688),Iat,lon=-3.080651, 37.445137, sigma0:pv1=-6.78, pv2=-6.61(dB)

Real size view moves by mouse drag
inside the view




=13 FakeApp classes
43 CFakeAboutDIg
43 CFakeApp
45 CFakeAppDoc
14 CFakeAppView
|76 CFakeAppView()
& ~CFakeAppVie
@ GetDocumen )

% CFakeAppFrame
EHiz Globals
# theFakeApp

Additional

putput

. 250,150

Arial(8)
st.. True

e)  Applicati
Window ... [] d2cofe
Icon

Build output is being displayed here.

CAP NUM SCRL

If initial opening of ALOS2Viewer shows sub window inside, close those sub-windows.

From the next start of the program, this sub-windows will never appear again.
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3. Program Menu(1/10)

There are many menu items to work on this viewer.

For better use of the program, you must recognize basic functions of the
menu items.

Refer the function of the menu shown in the following pages.



Program Menu(2/10)
File Menu- Original image Open/ Save

i Open Original File o ALOS2L1.5Image €= QOpen original image file

............................................................................................... ALOS2 1.1 Image

..........................................................................................................

DD saveTilelmage €——— Save tiled image file

b

Initial process is to open Original image from “Open Original Single
File”. For ALOS2 data there are two basic type of files (L1.5 & L1.1).
The process open image and leader file to extract parameters and
convert raster image to tile with data compression (for L1.1).

After image Open, don’t forget to select “Save Tile Image” to keep
reduced size tile image and associated parameter files.

All parameters of original ALOS data is kept in the set of tiled image.
After successful save of tiled images), original image is not necessary
afterward.

12



Program Menu(3/8)

File Menu-Open Tile Images

Alos? L1.5 Tile file
Alos? L1.1 Tile file

Pure Tile Image file

Open f'u"lulhpl: Tile Composite Pk | E ALO52L1.5 FBD Compo

ALOS52L1.1 FBD Compo
ALOS2L1.1 MT Compo

Open single tile

Open pair image set.

Mew ALOS2 Inferc Pair
Open ALOS2 Infero pr)

Open interferogram
pair image set.

MNew ALOS2L1.5 MT Compo
Open ALOS2L1.5 MT Compo

Open multi-temporal
pair image set.

After creating several original image files,

you can open tiled ALOS2 Images in various image combinations.
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Program Menu(4/10)
Scene Info

Observation Date Time

Scene Frame Parameter

Infero Orbit Distance Parameter
Infero Phase Inc Parameter

Current Tile ID

This menu is to show:
image observation date —time,
scene frame parameter,
Interferometry orbit distance parameter,
interferometry phase parameter,
and display tile location parameter.

Select menu for these items, then items appear in a dialog.
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Program Menu(5/10)

Multi-temporal/Interferometry Relative image positioning

Create New Tie-point Table
Save Conjugate Point Table
Load Existing Conjugatepoint data

Calc Tie point adjust parameter
Display Current Tie-Point Table

Adjust Tie-Point displacement
Reset Tie-Point displacement

Display Coherence Histogram

Single Point Matching
Reset Conjugate Point table

Display Mt/Infero Composite

These menu items cover to get exact pixel
position matching between different date
observation data.

Initial positioning is done using parameter in
the leader file associated with each image.

These menu items support small value
adjustment to get better position matching
between pair images.

These menu items support poor quality
leader file or no leader file case.

Color Data mode (2 color/3 color=checked) €= This manu item change composite color

mode.
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Program Menu(7/10)
Dem Handling Menu

Dem
BEETEETCWY ASTER GTM List
I D EMImp-u:-r‘I: SRTMA Arceec List

ASTER GTM Display/Edit SRTM old List

Dem (digital elevation model) is used to convert SAR image to

orthographically rectified image and differential interferometry process.

Currently, three Dem sources is available as free of charge data.

In this program, use of ASTER GTM V2 is recommended because of its
global coverage and good quality through long time improvement.
From page 65 of this document, a process to down load necessary dem
files are explained.
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Program Menu(8/10)
Polygon Handling Menu

...............................

Draw Pely ID number
This menu group supports polygon handling.

Actual process is explained in chap. 6 (p30) of this
manual.

Delete All Poly
Delete a Poly

Save Polygon in Lat/lon

Import Lat/lon Polygon

Save Poly (pix/lin)
Import Poly (pix/lin)
Reset Poly Start Flag
Display Polygon List
Calc PV Statistics



Program Menu(9/10)
KML Export Menu

This menu export kml file and associated
Export KML for current tile@€————— png file of currently displayed tile.

Export Multiple Tiles \
Infero out put color combination

This menu export rectangle matrix area tiles

This menu defines color mode of
Interferogram, dinfero, and coherece map
to export kml in current tile case.

For multiple tile case, color mode is set
interactively by the area set dialog.

New Addition to export “Scene frame kml” is supported.
After opening a original image,

select Menu: Scene info->Create Image frame kml.

You will find akml file in the opened image place.
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Program Menu(10/10)
Destripe Fringe Menu

Calc Fringe inc pattern
Erase inc pattern draw

Apply Inclination by set Parm

Reset Inclination Parameter

Return to original fringe

Inclination Control On
Save Temporal Inclination Fringe

Reset Inclination Control

Create Infero-Mask

Fringe Interpelation by Mask
Fringe/Image Color Composite
Fringe Bias modify

Check reverse phase status
Set/Reset Reverse Phase

This menu group supports

inteferogram quality enhancement.

Actual process is explained in
Practice 9 (p47~, p59 is to show
menu item of “Calc Fringe inc
pattern”).
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4. Initial Image Handling(1/2)

ALOS5201.5 Image

To start program, the first process is to convert original raster file into tiled
image structure. The purpose to make tile file is to enhance random access
speed in the image position displace.

In the program, all functions are work only for tile structure image.

Open Single Tiled Image file ~ » ALOS2L1.1 Image “ Select Image kind
Open Multiple Tile Composite  p Pure 5LC Image (fit point)
& OneDrive N & =
i | 1y -
= pc ITT_‘I i:_otizz:ah:;;:n 141204-UBSR1.1_A.kml :. "IL’
-~ - - A Akm W
¥ 590K & BRS-HH-ALOS2026760650-141204-UBSR1.1_A.jpg 5/01/14817 PG I7A)) Select
W FATbsT | ] IMG-HH-ALOS2028760650-141204-UBSR1.1_A 1_A J74 ) - Origi nal
B REor O : _ _
image file.
JF{JLSE[N):|IMG-HH-ALc}Szuza?sussu-1412D4-UBSR1.1_A v‘ all(**)
B0
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Initial Image Handling(2/2)

:| File | Edit View Window Help Sceneinfo MT posiotion adjust Polygon Dem Tile (export/selction) Destripe Fringe Fringe Filter Disabled Select

Open Original Single file 4

Open Single Tiled Image file
Open Multiple Tile Composite

After image is displayed.

Open COSMO SkyMed

Save '| Save Tile Image _ . . .

o oseaneme U Sgve the image in a new tile
y- ) e Save Pure Tile Image fes
U Print... Ctrl=P oo

folder.

1IMG-HH-ALOS2028760650-141204-UBSR1.1__A

o B You can specify the same
e folder if the original image is

FBD or full polarimetry.

Save original image into tile mode image.

Unit tile in the created file consist of 1024 by 1024 pixels.

Tile pixel format follows original format but for SLC (Lev 1.1 in ALOS2) applies a
compression mode, which reduce file size to 3/8™" of original image file size.

In the following process original file is not accessed any more.
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Key and Mouse Control

Mouse click: image address, sigma0 display (bottom task bar)
Mouse drag:Left mouse button + move : real image move (drag image)

aw.
r

key: move to adjacent scene

III

“control” key + mouse click in index image: Scene jump
“t” key hold and mouse click: draw poly vertex

“yv” key: register polygon.

“L” key: image brightness increase.

“k” key: image brightness decrease.



5. Tile Image Hnadling-1.
Open Single Tile file

File | View Help
: File Edit View Window Help Scenelnfo MT posiotionadjust Polygon Dem Tile (export/selction) D ClpEﬂ Original File r
: Disabled Select Open Single Tile File L4 Alos2 L1.5 Tile file
2 IMG-HH»AL052M2473675-150307-FBDR1.SRUDtile X Open Multiple Tile File » Alos? L1.1 Tile file
1 HHComposite.mlt Alos L1.5 Tile file
2 IMG-HH-ALOS2028760650-141204-UBSR1.1__A Alos L1.1 Tile file
3 Asa.INF Pure SLC Tile

Select menu and select target file,
|l then a tile of image is displayed.

Click mouse
inside real
# size window

. ¥ » -
Pixel address, geo location and intensity
value are displayed in the task bar.

Tile ID ki ky=(4, 4), pix lin=(4355, 4331),lat,lon=-3,018168, 37.247597, sigma0:pv1=-14.65, pv2=-9,00(dB)
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Tile Image handling-2.(1/2)
Create FBD color composite

Open Multiple Tile File ALOS2FBD Compo @—@
ALOS2 MT Compo

ALOS2FBD cpxcompo
ALOS2 MT cpxcompo
ALOS2 Infero Pair

@ Select HH polarization Tile File

HV Tile file is searched in the same folder of HH polarization tile file then
create composite and display automatically.
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Image handling-2.(2/2)
FBD display and basic image view manipulation

Scroll tile

File Edit View Window Help Scenelnfo Mtmp. Adjust Position Polygon wem mmwcapur tese  runge muuny

Pure SICInfero  Fringe Filter  Ortho Conversion  Disabled

IMG-HH-ALOS2044543675-150321-FBDRL.SRUDtile X | v

global xy=4290, 42383, localxy=194, 142 lat=-3,0121255,Jon= 37.2465098

- Jump tile

File Edt View Window Help Scenelnfo Mtmp. Adjust Position Polygon Dem KMLExport Test Fringe Modity

Pure SLCInfero  Fringe Filter  Ortho Conversion  Disabled
IMG-HH-ALOS2044543675-150321-FBDRL5RUDtile X | -

| Ready CAP| NUM SCRL

Drag mouse
in the tile and
press “r” key,
then tile is
extended to
open area(s).

Hold “ctrl” key
and click
mouse inside
index image.

g 4 B &
File Edt View Window Help Sceneinfo Mtmp. Adjust Position Polygon Dem KMLExport Test Fringe Modify
Pure SLCInfero  Fringe Filter  Ortho Conversion  Disabled

IMG-HH-ALOS2044543675-150321-FBDR1.5RUDtile  x |

| Ready CAP| NUM SCRL

LEgd 4.8 86
File Edit View Window Help Sceneinfo Mtmp. Adjust Position Polygon Dem KMLExport Test Fringe Modify
Pure SLCInfero  Fringe Filter  Ortho Conversion  Disabled

~ IMG-HH-ALOS2044543675-150321-FBDRLSRUDtile x|

Buffering line 1984 of 2047 AP NUM S

25



Image Handling-3. (1/5)
Create Multi-temporal composite

File | View Help
Open Criginal File 4
Open single Tile File L4
Open Multiple Tile File L4

1 IMG-HH-ALOS2028760650-141204-UBSR1.1__A
2 Aso.NF

3 Kujukuri.INF

4 Ontake.|NF

Open ALOS2L1.5 FBD Compo

Open ALOS L1.5 FED Compo

MNew ALOS2L1.5 MT Compo <%
Open ALOS2L1.5 MT Compo

Mew ALOS L1.5 MT Compo

|||||||||||||

Select menu
“New...MT Compo”

i put Mulitemporal images set Name
« v 4 <« 00 Kilimanjaro » Project v O ProjectligsE
Z2E - HLNTALA-
& ovo-fF A zm B EE
W FAIbYT e .
& FHadvk '
= E9Fy
[ g -
A
T4 E(N): |HHf_ompositElmIt (
T74 OB N
~ JAlS-0FST RE(S)

This process handles Lev.1.5 image files.

Create a project file
in a project folder.
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Image Handling-3. (2/5)

.& Select master tile file

|| IMG-HV-ALOS2042473675-150307-FBDR1.5RUDt e
‘i BOOTCAMP (C) y

« v <« 00_Kilimanjaro » tilel >A Tlle 1 fOIder
EZE v =

LIRS -
-
B Fxasvh A EE =
= ETFy KMLfolder
B 7 [ IMG-HH-ALOS2042473675-150307-FBDR1. 5RUDtile
D -

T4 JL&IN): | IMG-HH-ALOS2042473675-150207-FBDR1.5RUDtile

B0
.& Select second date tile file

Create Multi-temporal composite

& v <« 00_Kilimanjaro » tile2 H T|Ie ZfOIder
=E - FLLWIANA-

— =
B A N EW

b z3-guy [ IMG-HH-ALOS2044543675-150321-FBDR...
‘& BOOTCAMP (C) L] IMG-HV-ALOS2044543675-150321-FBDR 1...
— TOSHIBA EXT (E:

- TOSHIBAEXT(E) v <

T4 b E(N): ||MG-HH-AL052044543575-150321-FBDR1.5RUDti|e

Select 2 or 3 images which cover
the same area

but different observation dates.
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Image Handling-3. (4/5)
Create Multi-temporal composite

File | View Help
Cpen COriginal File L .
Open Single Tile File b Open project by
Open Multiple Tile File J Open ALOS2L1.5 MT Compao <<: Select|ng Created
1 HHComposite.mit Open ALOS2 Infero prj project file.

" HHComposite.mit x | -

In this case, image blur is
recognize at a bright edge in
the image.

This blur can be corrected by
adjusting relative image
position. (see next page).

@ Magnified
j view

Tile ID ki ky=(7, 4), pix,lin=(8270, 4910} Iat,lon=-3,095831, 37.456263, sigma0:pvi=-6.13, pv2=-5.00(dE) CAP. NUM SCRL
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Image Handling-3. (5/5)
Create Multi-temporal composite

: File Edit View Window Help Sceneinfo IMTposiotionadjust]Polygon Dem @

' Disabled Select ‘ Calc Tie point adjust parameter <: Select menu
/" HHComposite.mit X I

Adjust Tie-Point displacement

Tie Point displacement set >

Horizontal | -1 747086:
Vertical 0.6255663

@ CAMCEL

After a while, a dialog to show
correction value appears. Then
click OK. The blur is corrected .
You can modify the value in the
dialog here or from meu “Adjust
Tie-Point displacement”.

Blur image Blur corrected ”



6. Other image manipulation (1/5)
Polygon draw

* You can draw polygon in both real size window and magnified window.

* Number of possible polygon at one tile is up to 60 and number of vertex
must be less than 512.

* Polygon is always linked with tile and independent from other tile-linked
polygon.

Draw polygon: Hold “t” key and click mouse inside real size window or mag
window.

To close a polygon draw: Press “y” key, then polygon will close.

Selection of polygon draw area: first polygon decide draw window. You can
draw polygon moving in both windows at a time, but when you press “y” key.
Points outside current draw window will be erased.

Polygon ID: Polygon ID can be displayed by menu selection in polygon menu.



Other image manipulation (2/5)
Polygon save/Import

Save :Polygon save is also by a menu selection in the Polygon menu.
Polygon file name is current tile id. The file is in the image tile folder and in
the sub-folder named “PolygonFolder” or “GeoPolyFolder”.

Save mode: Polygon is saved as vertex point array or latitude/longitude
position array (geopoly). The former has attribute of “.ply” and the latter
has the attribute of “.gpy”.

Import polygon can also be done by menu selections in Polygon menu. At
the selection the program suggests you to select current tile linked
polygon file. If the file does not exist, the polygon is not created yet.

Geopoly can be exchanged with other image through geo-tag.



Other image manipulation (3/5)
Pix value statistics

Sigma0 value average and variance can be counted by menu selection in
Polygon menu.

If you select “polygon statistics, a message box shows the results. Also, a
csv file will be generated to store the values. Unit of the values are dB
value of sigma0. You can use the value in various way like absolute
reflection index comparison, classification referencing and so on.

Stat report on polygon

CH1 std
Poly ID  npix g:t TEREE - e vl o) g:;ano"fjg) i CH2 mean h?giz e
sigma0(dB)

0 8174 7345 4830 1201 734  -14435 10729 -12595  -8.868
1 5897 7379 4767 1235 671 14447 -10773 -12653  -895
2 4879 7175 5110 1031 1014 -14349 -10667 -12779  -9.028
3 4385 7004 4957 860 861 14428 10765 14792 —11.102
4 6617 6944 5166 800 1070 -14382 -10.684  -1459 —10.852



Other image manipulation (4/5)
Applications of Pixel Value Statistics

SAR image pixel values are precisely calibrated, which is a big advantage
over optical remote sensing system.

Using the values, we can detect the changes happen in forests, agriculture
fields and urban areas.

Some times even a soil moisture value can be detected using the values.

In the forest area, deforestation by logging and forest fire is a severe issues
in the global warming trend.

The program has the function to evaluate reflectance statistics in the areas
defined by drawn polygons.



Other image manipulation (5/5)
Draw polygon and get statistics table.

Drawing polygons in a tile and select menu

o o
4

A statistics value is reported in a csv file.
The polygons group can be stored in a file
with the tile id of current scene.

Tile can be saved either in a polygon pix
address or lat,lon values. The latter can
export to other scenes using geo parameter.

HH Stat report on polygon

CH1 std

Poly ID  npix g:t vertex in tile vix(x y) g:rlargf:é‘) high GH2 mean h?;z std
sigma0(dB)
0 8174 7345 4830 1201 734 -997  -6285  -5296  —1.494
1 5897 7379 4767 1235 671  -9897  —6.265  -6254  -2.484
2 4879 7175 5110 1031 1014  -9768  -613  -6414  -2551
3 4385 7004 4957 860 861 -10071 6386 10313  -6.68
4 6617 6944 5166 800 1070 -9.941  -6282 -10088  —6.395



6. Interferometry Support

All functions to create PLASAR?2 interferometry is supported by this
program.

Currently phase unwrap is not supported.

Created interferogram, coherence and differential interferogram and dual
dates amplitude color composite is exported as orthograpically rectified
kml/png images, which can be displayed on Google Earth.



7. Data handling Practice 1(1/6)
FBD Composite->KML out

Menu: File->Open Multi File Composite->Alos2L1.5FBD Compo and
Select one Tile Image of an FBD pair;
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Practice 1(2/6)
Dem import(part 1 of 3)

ALOS2Viewer >

| Select Dem Source » ASTER GTM List | DEMLET

MNumber of DEM=2
‘ SETM old List

ID=1 ASTGTMZ_M35E139_dem.tif
Geoid: WW1sMGH.DAC

From Dem menu, select dem source kind. ASTER GDEM is usually recommended but
other source is OK if the data available.

When use select dem kind, a list of dem which covers target area is shown in the
dialog.

For the ALOS/ALOS2 images, number of DEM is up to 4 but if the scene is inside dem
unit rectangle only one is enough. In the above example 2 dem unit is required.

You must also prepare geoid file ( WW15MGH.DAC).

Prepare listed dem file and the Geoid file.
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Practice 1(3/6)
Dem import(part 2 of 3)

. - c o ASTGTMz_N3sE140_dem.tif X
Dem | Tile [export/selction]) Dest 0 > (B T R
ALOS2Viewer * ez s —
Select Dem Source L = s G
Den’\ ||T1port s TOSHIBA EXT (E:
I . - USBF347 (F)
DEM Im po rt # I\ Select ASTGTMz2_N3sE140_dem.tif # I
fseventsd ASTGTM2 N3sE1  ASTGTMz N3sEi
. . . T 39 dem.tif 40_dem.tif
ASTER GTM Display/Edit ol
52faf2ddb07des: ¥
~ | demfile (“demdtif) ("dem.tif)
Foth

= Select one of the dem file(s) and geoid file by
=l ASTGTM2_N35E138_dem.tif following the program suggestion.

| ASTGTM2_N35E139_num.tif Necessary dem files are imported

;| ASTGTM2_N35E140_dem.tif automatically asuming the necessary dem

| ASTGTM2_MN35E140_num.tif files are in the same folder.

| | WW15MGH.DAC

All the necessary dems (** _dem.tif) are
in the same folder.
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Practice 1(4/6)
Dem import(part 3 of 3)

Tile [export/selction) \

Export KML for current tile

Export amplitude alone KML for Infero Data
Export One Stripe Orhto

Set Slope Correction

Select sub-scene by tile 1D
Generate 5im Fringe

Create SimFringe?2

=

Select menu and kml files are created
in the “kml” folder inside master tile
folder.

For other tiles, display the tile and
select this menu. Then the results
stored in the same folder. File id is the
tile index number.
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Practice 1(5/6)
KML display

* Atileis ortho
rectified as a png
image.

*  Ortho rectification
is conducted by
connecting two
tiles at one process
which makes no
blank for a tile
except the main
frame border area.

* By switch onand
off, you can check
how SAR shows

Image Landsat i
Image © 2015 CNES / Astrium ground object .

@ 2015 Cnes/Spot Image

Google
. C

7278 377 2046527 E &5 1742 m  =E 1828km O
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Practice 1(6/6)
Ortho-Graphic SAR as FBD Composite

You can create orthographically rectified
tiles one by one by repeating ;

Move tile point and repeat process of

| page 38.

& | Out put is created in the same KML folder
&1 with other tiles.

o
R -

. I8 N ot
Al F 4 ) N i\
v'A! 7 e Vi . g N

VPP AP RR

nses o ¥ Nt “‘v"-

Processed data can be displayed on Google Earth

..... EC Callusat \l\l\l‘;sl\ Lo e )
C

27° 1210717 E 85 1510 m =R 4202 km

2840041078

E{SEVIE H - 2012 /440
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8. Practice 2(1/5)
Multi-temporal composite->KML out

Prepare two different observation date SAR to observe a same area. Put
data set in an arbitral process folder.

Menu: Open Multiple Tile File->New ALOS2L1.5 Mt Compo

Create a “MtProcess” folder in the above process folder. Create a project
file by putting arbitral project name in the file open dialog.

Select image tile one by one. First image becomes master and second
image becomes salve.




Practice 2(2/5)
Initial image display

Although you have selected two
image tiles, initial display is a gray

File Edit View Window Help Scenelnfo Mtmp._Adjust_Position Polygon Dem KMLExport Test Fringe Modify Pure SLC Infero

scale (not color).

/" Mttest2mit x| v

At this point master and slave
image are displayed as separate
images because image relative
address is not match each other. To
create a color composite of multi
temporal images, you must first
adjust relative position of images.
You can switch master and slave by

clicking “v” key.

The process to create position
adjust table is explained in the
next pages.
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Practice 2(3/5)
Initial displace adjust

Create New Tie-point Table -
Save Conjugate Point Table the pair image at 4 corners are calculated from

Load Existing Conjugatepoint data internal table are created.

P Click this menu item, then relative displacement of

Calc Tie point adjust parameter
Display Current Tie-Point Table Check the table value from this menu item.

Adjust Tie-Point displacement
Reset Tie-Point displacement

Display Coherence Histogram

Display Mt/Infero Compaosite

Color Data mode (2 color/3 color=checked)

Initial image pair is not exactly overlayed each others.

Initial process is to adjust relative displace using internal pixel address to latitude /
longitude value table.

To achieve pair image link process, necessary preparation is only the process
shown above.

Close opened image, then select menu “Open ALOS2 MT composite” project
menu and select created project file.
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Practice 2(4/5)
Display Color composite

If some color blur in overlayed image, adjust relative pixaddress by following the
process in page 28 of this document.

Ortho out process is exactly the same as shown in section 7 (page 36-38).

File Edit View Window Help Scenelnfo Mtmp._Adjust_Position Polygon Dem KMLExport Test Fringe Modify Pure SLC Infero
i Fringe Filter Ortho Conversion Disabled
 KMLmit x -

Buffering line 1984 of 2047 CAP. NUM SCRL
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Practice 2(5/5)
KML display of MT orthographic image

Image © 2015 CNES,/ Astrium

Google earth
C

yP—H_AK SIS H: 2015/7/11 3% 0010027 & 37° 3218917 E &5 1834 m =fE 1901 km
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9. Practice 3(1/19)
Interferometry process

Image © 2016 TierraMetrics
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Practice 3(2/19)
Initial Interferometry process

Open ALOS2 Infero prj

Interferometry and multi-temporal composite of L1.1 data is the
same process.
Start from “New ALOS2 Infero Pair”.

Create New project in a project folder which you have created or
selected.

Select two L1.1 tile images which make a inteferometry pair.
Then initial process starts and two images are separately
prepared and first image will be displayed at initial stage.
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Practice 3(3/19)

@ Put Infero images set Name

@Q-\ <« ALOS2 » BPPT » InferolKT <[4 || mreroxTors

B2  HLLIALT— Bz

ol

dza-svr |4 zm

BEEFC-HTIEEEDOFEA
& e b—T SRS HTEEESDE

<8 P2 —45—
&, BOOTCAMP (C:|=
s MacssD (E:)
s TOSHIBA EXT |

USBSTORAGE (-« [ i J B
i»ﬁw&(w)‘ IKT.INF I -
77 F

Create an infero projectin a
newly created project folder.

o =

| Displat tile id=0, global address=5612 5489, local point xy=492 369

Press “v” key to switch
image “0” and image
“1” and vice versa.

Qsplattile id=1, global address=5612 5489, local point x,y=492,3y
—

Project start ->Initial dis

4 select master tie fle

=

=5 |

- |
@U' ' 3 Select master tle file
L G s] ) « ALOS2 DuelPoli1 Jokarta... » tie2 BEa |
eF A . =
Be W2 WIS

& BooTCAMP (C

4 MacSSD (E:)
. TOSHIBA EXT (
2 USBSTORAGE (+

|

8<(0)

IMG-HH-ALOS2036607060-150126-FBDR1.1__Atile|
IMG-HV-ALOS2036607060-150126-FBDR1.1_Atile

Select two image tiles of
an infero pair

I70LE(N): IMG-HH-ALOS2036607060-150126-FBDR1.1_Atile.cpx

Footi

&% JKT.INF - ALOS2Viewer

[E=EEx)

Dk i 86 .

Disabled

/" JKTINF x|

File Edit View Window Help Scenelnfo MT posiotion adjust Dem Tile (export/seiction) Select Destripe Fringe Pure SLCInfero Fringe Filter Polygon  Ortho Conversion

id=0,global x,y=5612, 5489, localxy=492, 369,lat=-6.2285262,lon= 1068586430 )
7

CAP. NUM| SCRL

\/

49




Practice 3(4/19)
Initial setup and preparation process

.% Kujukuri.INF - ALOS2Viewer o . .
R R - Soon a d|alog Cl Al to show tie pomt table.
Fe Edt View Window Help Sceneinfo [JV)IRERUINERIIOG Click OK and close current view.

Create New Tie-point Table

Save Conjugate Point Table
Load Existing Conjugatepoint data

Cale Tie point adjust parameter
Display Current Tie-Point Table

o Adjust Tie-Point displacement ALOS2Viewer bt
Reset Tie-Point displacement
Display Coherence Histogram K=0, MPx, MPy=0, 0, displace x,y=37.85, -4.68
k=1, MPx, MPy=23339, 0, displace x,y=3879, -4.20
. . k=2, MPx, MPy=0, 32520, displace x,y=37.93, -5.10
Display Mt/Infero Composite K=3, MPx, MPy=2333g, 32520, displace x,y=38.80, -4.62
Color Data mode (2 color/3 color=checked) PhincH=0.000000, Phincy/=0.000000

Precision slave pixel adjust(x=0.000, y=0.000)

OK

Click OK

CAP. NUM SCRL ||

—

Next step is to select menu “Open Infero Project” for opening 2 date infero composit;J




Practice 3(5/19)
Open Project

Select menu “Open Infero Project” to open infero composite. The pair image is
almost correctly overlayed.

% Kujukuri.INF - ALOS2Viewer =
% Kujukuri.INF oS, ] X
DEH LB 86

4: File Edit View Window Help ScenelInfo MT posiotionadjust Polygon | Dem | Tile (export/selction) Destripe Fringe Fringe Filter Disabled Select

" Kujukuri.INF  x v

Full Scene
view

Real size tile view. By mouse drug inside the view
or click arrow key, image can move to show ; ;
e oW P Mag. area

CAP NUM SCRL
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/" KujukuridNF_ x|

Press “a@” key
shows color
composite of 2
date overlay.

Statistics calc, line=2048

Practice 3(6/19)
Switch view

Statistics calc, line=2048

Kujukuri.INF X ]
\n\:«.

)

Press “f” kew

S
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Practice 3(7/19)

Precision Tie point adjust (p‘I of 4)

ew Window Help Sceneinfo MTposiotionadjust Polygon Dem Tile (export/seiction) Destripe Fringe Fringe Filter Disabled  Select

Tilemerge process start CAP NUM SCRL

Hold “c” key and click mouse on a bright target in real
size tile view.

Then select menu “Calc Tie point adjust parameter”.
After a short while, relative displace adjust value
between master and slave images at the bright target
is shown on the report dialog.

By click “OK”, the value is applied to the tile.

Create New Te pomt Table
Save Conjugate Point Table
Load Existing Conjugatepoint data

& _Calc Tie point adjust parameter

_—

Display Current lie-Point Table

Adjust Tie-Point

Reset Tie-Point

Color Data mod

lor/3 color=checked)

Tie Point displacement set .
Horizontal | 0-293254
Vertical -0.463077:
0K
CANCEL

Unit is pixel.
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Practice 3(8/19)
Precision Tie point adjust (p2of 4)

§ W' v £ 185 - . o2l 2 : ;- ¥ MT posiotion adjust | Polygon  Dem  Tile [export/
: . v B oo Create Mew Tie-point Table

Save Conjugate Point Table
Load Existing Conjugatepoint data

Calc Tie point adjust parameter

Display Current Tie-Point Table

Adjust Tie-Point displacement

Reset Tie-Paint displacement

@ispla}r Coherence Histogram >

Single Point Matching

Reset Conjugate Point table

Display Mt/Infero Compaosite

Color Data mode (2 color/3 color=checked)

L \aly B - « % 3 ) VR e ) » L RANE S SV P L R

You can check the tie point matching quality by selecting menu “Display Coherence histogram” as
shown above.

The 3 different color shows coherence histogram for bright pixels (red), medium brightness pixels
(yellow), and dark pixels (green).

If the red curve histogram looks similar curve of yellow and green, tie point is not correct.

By selecting the same menu, the curves diminish.

When tie point match is correct, coherence image shows bright pattern as shown above image back
ground. 54




Practice 3(9/19)
PreC|5|on Tie point adjust (p3of 4)

e MT posiotion ust
Create New Te pomt Table
Save Conjugate Point Table
Load Existing Conjugatepoint data

Calc Tie point adjust parameter
Display Current Tie-Point Table

CAdjust Tie-Point displacement )

Reset Tie-Point displacement

Display Coherence Histogram

Display Mt/Infero Composite
Color Data mode (2 color/3 color=checked)

The 9 patch shows pixel
displace value effect.
The number means
modify value of pixels in
X and Y directions from
the best match center
value.
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Bottom edge is
light blue (or top
edge is red), then
decrease
“Vertical” value.

Left edge is red (or
right edge is light
blue), then increase
“Horizontal” value.

Practice 3(10/19)
ust (p4dof 4)

o

Left edge is light
blue (or right edge
is red), then
decrease
“Horizontal” value.

Create New Tie-point Table
Save Conjugate Point Table
Load Existing Conjugatepoint data

Calc Tie point adjust parameter
Display Current Tie-Point Table

CAdjust Tie-Point displacement )

Color Data mode lor/3 color=checked)

Bottom edge is
red (or top edge
is light blue), then
increase
“Vertical” value.

Tie Point displacement set *

Horizontal | ~0-293254¢
Vertical -0.463077;

OK.

CANCEL

If coherence histogram shows poor coherence, watch the bright target and evaluate the

bright edge and apply modification as shown in the caption box.
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/" KujukuriINF X |

Ready

Practice 3(11/19)
Alternative display of view

Create New Tie-point Table
Save Conjugate Point Table
Load Existing Conjugatepoint data

Calc Tie point adjust parameter
Display Current Tie-Point Table

Adjust Tie-Point displacement
Reset Tie-Point displacement
Display Coherence Histogram

Displa
€ Color Data mode (2 color/3 color=checked)_D

By select Color data mode, 2 color and 3 color
mode is switched. Switch effect appears when
tile is refreshed.

2 color is (R=master, G=slave, B=blank),

3 color is (R=master, G=B=slave).
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Practice 3(12/19)
Alternative display of interferogram and coherence

Kujukuri.INF x|

e s e

Interferogram:By holding
shift key and click “f” key,
Color coded
interferogram appears.

Ready
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Practice 3(13/19)
Evaluate stripe cycle

// KujukuriINF x|

SR
:

Horizontal phase ~estrpe nge | (
. . . Calc Fringe inc pattern
|nC||nat|0n Of E Erase inc pattern draw
b Current t||e. (2 CyCIe ; Apply Inclination by set Parm
hase decrease |n 4 Reset Inclination Parameter
Phase (O ﬁorlzontal d|rect|on i Return to ariginal fringe
. Inclination Control On
IS Observed for the Save Tempaoral Inclination Fringe

Reset Inclination Cantrol

example case).

Create Infero-Mask
Fringe Interpolation by Mask

Fringe/Image Color Composite

Fringe Bias modify

Vertlcal phase Check reverse phase status

inC“nation Of Set/Reset Reverse Phase

current tile.

By selecting menu “Calc fringe inc pattern” , phase slope for horizontal direction
(upper) and vertical (lower) are displayed. In this sample case, horizontally 2 cycle
phase decrease along horizontal direction observed but no clear phase trend for
vertical direction observed.
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Practice 3(14/19)
Phase inclination corrected

Destripe Frinﬂ Fringe Filter Disabled

Calc Fringe inc pattern

Erase inc pattern draw

Apply Inclination by set Parm

Reset Inclinati

Fringe Inc Parm Set x
Hinc Cyde
Vinc Cyde
joehegn 0]

CANCEL

Since phase inc in horizontal direction is -2 cycle/tile, correction is to put +2 cycle as
shown above dialog.
The result is shown on the left image.




Practice 3(15/19)
Ortho rectify and export kml|

This process is exactly the same with L1.5 kml export. Refer page 36-38 of this
document.

Difference from MT composite is that the process create not only amplitude

image color composite, but also create color composite interfrogram, differantial
interferogram and coherence.
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Practice 3(16/19)
Differntial fringe

Differential interferometry is a good tool to detect precise
land surface height change.

Land subsidence in urban area, land deformation after an
earth quake, volcano shape modification before eruption can
be detected by the differential interferometry.

This program has a function to export differential fringe in kml
format.

The process is implemented in kml export process. Automatic
dif. Fringe generation will be done in the process.

Out put is a group kml which consist of a dual temporal
amplitude composite, fringe, dif-fringe as color coded and
coherence.



Practice 3(17/19)
kml export of fringes

Dem import, select menu that’s it.
Display image on Google Earth.

Amplnferox3_y  Amplnferox11_ AmpInferoxli_ Coherencelnfer ~ Coherencelnfer ~ Coherencelnfer  DifFrgInferox3_
24.png y13.png y15.png 0X3_y24.png ox11_y13.png ox11_yl15.png y24.png

DifFrginferox1l  DifFrgInferox1l  Frginferox3_y2  Frginferoxil_y  Frglnferox1 l;y Setinferox3_y2  SetInferox11_y
_yl3.png _yl15.png 4.png 13.png 15.png 4.png.kml 13.png.kml

An example is shown above. Two kml files and associated png images are shown.
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Practice 3(18/19)
Differential-interferogram on Google Earth

Google eartt
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Practice 3(19/19)
Legend for Differential Infero

Scale of D-infero

(wave length)

0 1/4 1/2

Legend is prepared as a Tiff file in the program folder.



DEM Download (ASTER GDEM)

ASTERGDEM data is available for download from some website
For example,

* NASA Reverb https://reverb.echo.nasa.gov/reverb/

 LP DAAC Global Data Explorer https://gdex.cr.usgs.gov/gdex/
e Earth Explorer https://earthexplorer.usgs.gov/

Any site requires register; ID & Password.

From the next pages, process to download the data from the LP
DAAC Global Data Explorer is explained.

Then you can move to down ad page of ASTER GDEM. Follow the
process in next pages.


https://reverb.echo.nasa.gov/reverb/
https://reverb.echo.nasa.gov/reverb/
https://gdex.cr.usgs.gov/gdex/
https://gdex.cr.usgs.gov/gdex/
https://gdex.cr.usgs.gov/gdex/
https://earthexplorer.usgs.gov/
https://earthexplorer.usgs.gov/

LP DAAC Global Data Explorer

= EARTHDATA Data Discovery ~ DAACs ~ Community ~ Science Disciplines ~

= USGS | |
] Contact USGS
-~ wa | P DAAC

science for a changing world <

Global Data Explorer
£F Map Layers
= 3 Background Image
=)@ ASTER Gioval pEm ©
=]( NASA Blue Marble
=3 Data Coverage
ASTER Global DEM v2 @
NGA SRTM 1 arcsec @

NGA SRTM 3 arcsec @
NASA SRTM 1 arcsec o
NASA SRTM 3 arcsec @
=3 World Boundaries

=] Country

=] State/Province

=]() Land Region
=1 &1l 1 1IS Roundaries

| Legend

| 2000 km I
1000 mi

Accessibility FOIA Privacy ies and

U.S. Department of the Interior | U.S. Geological Survey SA gov
URL: https://gdex.cr.usgs.gov/gdex/ 522130 00

Page Contact Information: LPDAAC@usgs.gov
Dana | act Madifiad: N1/27/7017

https://Ipdaac.usgs.gov User Guide | GMU | CSISS | About GeoBrain | Contact

Powered by
GeoBrain

 Before download, log in the service

* If you don’t have the account, need to register, but it’s free
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Zoom in and draw a polygon to cover
the interesting area
1. Zoom in to the area by = or =

. Draw a polygon to cover the
interesting area by “: or !

. Clickw & Show “Download”
Window

Blue Polygon is an interesting area
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Fill the Download Window Form

1. Select the options like as
window on the right
— Product: ASTER Global DEM V2
— Format: GeoTIFF -1x1 Tiles

2. Research Area:

* Choose the application of
ASTERGDEM from the
selection box

3. Click Submit button

4. Output window appears,
click “Download” button

5. The dataset is downloaded in
the Browser default folder

Download

Output Settings

Product: ASTER Global DEM V2 R
Format: GeoTIFF ArcASCII
® GeoTIFF - 1x1 Tiles JPEG
Projection:
Compressed:
Research Disasters v
Area:

By selecting "Submit’, T agree to the following:

- I agree to redistribute the ASTER GDEM *only* to individuals within my
organization or project of intended use or in response to disasters in support
of the GEO Disaster Theme.

- When presenting or publishing ASTER GDEM data, I agree to include
"ASTER GDEM is a product of METI and MASA.'

Because there are known inaccuracies and artifacts in the data set, please
use the product with awareness of its limitations. The data are provided 'as
is' and neither NASA nor METL/ERSDAC will be responsible for any damages
resulting from use of the data.

Effects of the -32768 fill value surrounding Polygon and Defined Area
selections can be mitigated by stretching the histogram within the valid
GDEM data range.

& Submit €3 Cancel




Set the DEM dataset

DEM dataset is downloaded by ZIP file format.
1. Unzipped it to the same folder
2. GEOID file ("WW15MGH.DAC”) is required to put it in the

same folder
To get the GEOID file, refer to the website below,
http://earth-info.nga.mil/GandG/wgs84/sravitymod/egm96/binary/binarygeoid.html

f-zl ASTER_GDEM_E_README.pdf\ The sample area shown in blue polygon (page.67)
/ has 5 files on the left.

— ASTOTMETESEISRdemtT 1 And “WW15MGH.DAC” file should be set to the
2] ASTGTM2_N35E139_num.tif same folder.

| ASTGTMZ_N36E139_dem.tif Dem file names are *** _dem.tif

\_ & ASTGTM2_N36E139_num.tif *¥** num.tif is also included, this is a quality
| WW15MGH.DAC assessment file, but not necessary to run ALOS-2
Viewer.
ASTER_GDEM_2 README.pdf is a readme file.
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http://earth-info.nga.mil/GandG/wgs84/gravitymod/egm96/binary/binarygeoid.html
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http://earth-info.nga.mil/GandG/wgs84/gravitymod/egm96/binary/binarygeoid.html
http://earth-info.nga.mil/GandG/wgs84/gravitymod/egm96/binary/binarygeoid.html

