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Introduction to POLINSAR
AEL
by
Shane R. Cloude,

AEL Consultants, Scotland, UK
E-mail : aelc@mac.com

Polarization in Remote Sensing Group: http://www.linkedin.com/

Tutorial Presented at POLInSAR 2013, ESA-ESRIN,

Frascati, January 234 2013
# Tandem-X
Acknowledgements : DLR
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K,z
. f(z)e™dz Topographic Phase: @,
—alth 0~
YwoL =€ h, ArnAB
f(z)dz Vertical Wavenumber: K, =——
; Asin(6,)

If f(z) = 1, a constant structure function, the volume coherence model
becomes a function only of tree height.
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"y |
| If(z)ejkzzdz Based on the SINC model, forest
NoL =e'"0 2 , height can be inverted as long as we
j f(z)dz obtain k, and coherence (pyo,).

0

‘, f2)= 1

nol = Sinc(k,h, /2)
h, :27r(1—2asin(08 )/ ”)@ ©
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Working plan
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Part 1. Coherence Estimation

Load Tandem-X data

Select Sub-Region

INSAR set up

Interferogram

Flat earth estimate

Flat earth remove
Coherence

Save Coherence Magnitude
Geocoding Coherence

© o NS ok 0DdhE

Part 2. K, calculation

10. Fixed K,
» Ambiguity height
_ A4znAd

> sin(6,)
11.Local K,

« Local incidence angle file (9,,.)

* Angle of incidenc

_ 4nA0

(hoa)
=2x / hoa

e center (6,)

27 sin(6,)

“ )sin(6

loc

) hoa-sin(é,_ )

Part 3. Height inversion

h, =27 (1-2asin(|y" ) / 7 )/ k

z
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Single Data Set (P
Dual Data Sets (Single Baselifmslgl-In

Multi Data Sets (Time series / Pol-Tom5S4AR]

,:I",I-II Environment

M airt lnput Directory

Colurnnz pdate

Inzupervized Colorkd ap3 Unsupervized Colorkd ap2 7

; nzupervized Colarkapl6 ) R andaom Calorkd ap32
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2 Stepl: Load Tandem-X data

EE R Y ]

§ Polarimetric SAR Data Processing and Educational Tool v5.1 - Menu Jf? TAMDEM-X Input Data File

Input Clirectary
| [:/DE5P1 ForestSAR Coherance-ChenE /datazet /Coherence
TAMDE M-+ Praduct File

Raw Binary Data

Airborne Sensors

Alox~1) = Fuluar * [0:/DESP1 ForestSAR Coherence-ChenE /dataset/Coherence/TDX1_GAR__S5C_BTA1_SM_D_t
Mos—2 - Palsar !

Cosmo = Skymed
Edit Config File Envizet - Asar |D:.-’DESF"I-ForeslS.-’-‘n.F!Enherence-EhenE.n"dataseh"[ﬁuhelencef’mastel T

Extract FolSAR images Output b aster Directary

GaoFen-3 (GF3) Input Slawve Directary
ERdRgRe 2 | D:/D55P1-FarestSaR Coherence-Chenk Adataset/Coherence/ TS _SaR_ SSC_BRxZ SM_D_t

Risat
Sentinel-1 Output Slave Directary

SIR-C | 0 /DB5P1-Forest5AR Coherence-ChenE Adatazet/ Coherencedslave
TerraSAR X

Mazter Directary Initial Number of Fows m Slave Direchary

Edit Header Iitial Mumber of Cals | 9456 Edit Header

Input taster Data File [517)

| 0:/DB5P1-Forest5AR Coherence-ChenE Adatazet/ Coherences/ TDH1_SAR__SS5C_BTx=1_SM_D_t g
Input Master Data File [s22)

| 0:/DB5P1-Forest5AR Coherence-ChenE Adataszet/ Coherences/ TDx1_SAR__SSC_BT=1_SM_D_t g

Huad - Pol SSC

Input Slave Data File [511]
|D:.-’DESF"I-ForeslS.-’-‘-.F!Enherence-EhenEHdataselHEUhelenceHTSX1_S.&H_SSE_BF|X2_SM_D_E =
Input Slave Data File [s22)

ﬁ Cancel
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[nput b azter Directany

| 0 ADE5P1-ForestSAR Coherence-ChenE /dataset/Coherence/TD=1_54R__S5C_BT=1_5M_D_=

Raw Binary Data

Airborne Sensors

Output b aster Directany
Spaceborne Sensors | D:/DESP1-ForestSAR Coherence-ChenE /datazet/Coherence/master ! |

[nput Slave Directony

| 0 ADES5P1-ForestSAR Coherence-ChenE /dataset/Coherence/T5x1_SAFR__S5C_BR=Z_Sk_D_=

Edit Config File

Output Slave Direchary
| 0 /DESP1-ForestSAR Coherence-ChenE /datazet/Coherence/slave

Notes:

» Select region 2500X 2500 pixels ' Full Resolution
4502 — 7001 row select " Sub Sampling
3002 — 5501 column select i |

> Be sure to select ‘Bistatic Configuration
Correction’
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Dlsplay lCaIlbratlon \ |Ut|||t|es |[Tools ' Confguratlon HEducatJon \ lHeIp

Colar Maps

| Unsupervized Colorh ap8
| Unsupervized Color ap3

t | Unsupervized Colorkdap16

‘Coherence:

/Caoheren

Columnz

G ir'lglEe Colort a p |
Double Colartd ap3

Falurne Colortd ap3

alw Update

Dbl _Wol_Sgl Colorkd ap2y

R andom Colorkd ap32
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stional Tool v5.1 - Menu

_Conven i,_L_l!:’rocess v[[ isplay

In-SAR Functionalities

Correlation Coefficients

Fol-InSAR S le Filter

Polarimetric Data Analysis

#f Inerferogram Estimation

Ch2

Ch1+Ch2

~ Ch1+Ch2

Ch1-Ch:

ADVANCED LAND REMOTE SENSING INTERNATIONAL TRAINING COURSE

20—25 November 2017 | Yunnan Normal University Kunming, Yunnan Province, PR. China

“Peitila” ERpEhiE RERREINE

2017511820B—11B258 Z=@IHEA%, FE, B#



Step4: Interferogram dcesa

,_@mgw \'%
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interferogram_Ch1 _Chl.bmp
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Step5: Flat earth estimate

tional Tool v5.1 - Menu |+.-' POLINSAR Flat Earth Estimation |

I PTLLLLLLLLL LTy i

| rocess

Matrix Elements — Master
Matrix Elements - Slawve

Irit Col 1 End Cal

Matrix Elements - Cross

Output Format

Correlation Coefficients

FPol-InSAR Speckle Filter

Pol-InSAR Segmentation

Fol-InSAR Functionalities
Fol-InSAR Functionalities

Folarimetric Data Analysis
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Step5: Flat earth estimate K &ckE:)

|

flat_earth_fft.omp

ADVANCED LAND REMOTE SENSING INTERNATIONAL TRAINING COURSE “Ritkl4” SREEbIE R E R
20-25 November 2017 | Yunnan Normal University Kunming, Yunnan Province, P.R. China 2017511820H—11825H =RIBEAY, $EH, B




ational Tool v5.1 - Menu

§[Conven

:_E[Uﬁnﬁes ﬁ[Toom

'}‘[ 'J'['E)jsplay v] fg

LT AR
T e

LA . =,

. N

s Coarse Co-Registration i

Flat Earth Estimation

Matrix Elements — Master

Slave

panene
Matrix Elements —
Matrix Elements — Cross

Correlation Coefficients
Fol-InSAR Speckle Filter g
Fol-InSAR Segmentation >

Fol-InSAR Functionalities — 1 P
Pol-InSAR Functionalities — 2 ¥

Folarimetric Data Analysis »
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# POLInSAR Flat Earth Removal W

Input bMaster Directony

| D:/D55P1-ForestSARCoherence-ChenE /datazet/Coherencedmaster

Input Slave Directory

| 0:/D55P1-ForestSARCoherence-ChenE /datazet/Coherence/slave

T (2500

20 Flat E arth File

[nit B End Row Init Cal 1 End Cal 2R00

D:/DB5P1-ForestSARCoherence-ChenE /datazet/Coherencedzlavedlat_earth_fft.bin

Input Format

{* real[deg) " real[rad] " cmpls [ cos, =sin |

[ Convert Input IEEE binary Farmat [LE <-+BE)

o ¥

[ Swmimetrisation ¢ W Conjugate ’

Output taster Directory

| D:/D55P1 -ForestSAR Coherence-ChenE Adatazet/Coherence/master

Output Slave Directory

| D:/DB5P1-ForestSAR Coherence-ChenE /dataset/Coherencedzlave_FER
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2017F118208—11B258 Z=@IFHEAE, FE, B#H




Step6: Flat earth remove

stional Tool ¥5.1 - Menu

"i-'-l Interferogram Estimation
|

_Conven :‘,__L_[f_’rocess _:[L'Display . tilities v‘| |__T00
In . Functionalities

Matrix Elements — Master
Matrix Elements — Slawe
Matrix Elements - Cross

Correlation Coefficients It Fow it Col End Cal
Pol-InSAR Speckle Filter Image 1 aging
_ @ Ch1 € Ch2 ¢ Ch1+Ch2 € Ch1-Ch2 o
Fol-InSAR Segmentation

Image 2

T Ch2  Ch1+Ch2  Chil-Ch2

Coherence Analysis »

Folarimetric Data Analysis
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stional Tool v5.1 - Menu

Process B ]{ Display

Convert vy ]

Utilities v

(Too

In-SAR Functionalities

Matrix Elements - Master
Matrix Elements — Slave
Matrix Elements — Cross

Correlation Coefficients
Pol-InSAR Speckle Filter

Pol-InSAR Segmentation

. . . Coherence Analysis
Folarimetric Data Analysis 2N el
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ﬁ Complex Coherence Estimation

|nput M aster Directom

| D:/DBSP1-ForestSARCoherence-ChenE /datazet/Coherence/master

|nput Slawve Directory

| D:/DB5P1-ForestSARCoherence-ChenE /datazet/Coherence/slave_FER
Output Master-Slave Directary

| 0:/DASP1-ForestSARCoherence-Chenk /datazet/Coherence/master_slave FER

1 Erd Fow 2500 1

Complex Coherences

zl_ﬂ
[ 2500

It B oo It Col End Col

Linear [ CH1 [ Ch2

Optimal [~ S¥D [ PO I MR [ L MinMa: [ L Diff

Loci Minkd 2

Hurm Points

Murmencal Badius

Thetal Theta2

Bow Car Window

Laci Diff

MHurn Points

R | Col |

l_ Averaging
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47 Polarimetric SAR Data Processing and Educational Tool v5.1 - Menu 0Bl o | B s
'Wr— [Environment v 3 3018 v Convert V][Process V] [Display V][Calibration V] BJtiIities '][Tools V]fC nfiguration V][Education V] [Help v | v

LB e |

[52] M azter

=
ﬁ Tools Data Binary Check

Compare Binary Files

Eead Binary Data Value

Copy File

[5Z] Slave Delate File

Rename File

[SPP] Master | [SPP] Slave

§ Complex Data File

-

ML g i e Input Complex Binay Data File

lm\ [T51|

Sub Data Extraction
Rotation 90 left
Eotation 90 right
Rotation 180

(" Complex ta Real / Imag

Directory b anagement Output Binary Data File

" Complex to Mod / Pha [deq)

Taaas®

* Complex to Maod / Pha [rau:l]

Flip Up—Down

by Function

|.-’-'-.F| Coherence-ChenE /dataset/Coherence/master_zlave_FER/cmpls_cob_Ch1pCh2_mod.bin

Flip Left-Right

I @ | E wit | | Transpose

"

Create MASE
Create ENVI ([  hdr ) File
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|.-’-'«F| Coherence-ChenE /dataset/Coherence/master_slave_FER//cmpls_coh_ChlpChZ_pha.bin

E xit
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tical Radar Tools Window Help

n Product... A = oA |L| | @

Reopen Product

Product Library

ALOS PALSAR ¢
roduct

Havigati-—- Colour Man-- | Uncertainty--- | World View

4 n

File name: _BTE1_SM_D_SRA_20111201T

Files of type:
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roduct Explorer Pixel Info
-8 [1] TDX1_SAR SSC_BTX1_SM_D_SRA_20111

+

-@

Metadata

+ D Vector Data

s

+- 3

Tie-Point Grids

(3 Quicklooks

<

Bands

B im

@ q HH

m Intensity HH
B :w

B . w

m Intensity_VV

m

Navigati--- %  Colour Man-- | Uncertainty--- | World View
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J @D

Areaqry jomporg 0

Jadeuel I1afe Lm

Export View as Google Earth KMZ
Export View as Image

Export Colour Palette as File

Tadvuel yseY

Export.Calaur.legend as Image

Spatial Subset from View _‘:.‘

Copy Pixel-nfo ‘o Clipboard
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Notes:
Select region 2500 X 2500 pixels
Y : 4501 - 7000 select
X: 3001 - 5500 select

end I:

end T:
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g .
8 12] subset_0_of TDX1_SAR SSC_BTX1 SM_D_SRA_20111201T012142_20111201T012149 - [not saved] 78 SNAP - Export Product

[File ‘Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Save in | Coherence m| RS-
. COMMON_ANNOTATION Subeet..

T Open Product... 3V ’ ) A QA le @ ].‘B l._"- Z ¢ COMMON_AUXRASTER

COMMON_IMAGEDATA
Reopen Product -

o

= : COMMON_PREVIEW

Ql E [l] Intensi ty__}CH 1 m [2 . master

_SMR_2UL 11201 TUI2T£2_ 201 11201 10L21e || : master slave |\/|Od|fy the file name
- )

Close Product master_slave_FER

Like ‘Sub_Geo”.

Close All Products - slave_FER

srtm_13_02
Close Other Products TDX1_SAR_SSC_BTX1 AM_D_SRA_201112017T012142_20111201T012149
tools
Tsx1_SAR_5SC_BRI2_SM_D_SRA_20111201T012142_20111201T012149

Product Library

Save Product

Save Product As...

. .

. .

»

File namyp -y
. .

Session ) c
Files of type!  PolSARPro product writer (% hdr)

Projects

. e 5 Copy the ‘cmplx_coh_Ch1pCh2_mod.bin’ and

5 & Vector Dats F p—3 S ‘cmplx_coh_Ch1pCh2_mod.bin.hdr’ to ‘Sub_Geo’

(@ Tie-Point Grids SMOS Grid Points ... | f0|del’.
=) *5 Bands csv -
i_HH et » Coherence » Sub_Geo

Q HH GeoTIFF / BigTIFF i

Tntensi ty_HH BEAM-DIMAP V) IERmM #8H)
i ENVI
W %
Intensity VV GeoTIFF
Ll HDF5
Navigation - & | Colour Manip-- \ NetCDF4-BEAM
NetCDF4-CF
NetCDF-BEAM
NetCDF-CF

*e

|_|g_HH.bin
|_]i_HH.bin |Z] g_HH.bin.hdr
|Z]i_HH.bin.hdr |_|gVV.bin
| JiVV.bin |Z] g_WV.bin.hdr
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tep9: Geocoding Coherence

E [2] subset_0_of TDX1 SAR_SSC_BTX1 SM_D_SRA_20111201T012142 20111201T01214¢

"'gdit View Analysis Layer Vector Raster Optical Radar Tools Window Help

& Open Product...
Reopen Product

‘4 Product Library
Close Product
Close All Products
Close Other Products
Save Product
Save Product As...

Cession

Projects

AP [A e Al ©

E|| @ [1] Intensit

_oBR_AUTTIZUTIUIET &L AUTTTEUTTULETS L

DEM 3

-

. , £
Generic Formats To12142 20

Optical Sensors #

+|:| Vector Data
[ Tie-Foint Grids
58 Band

- im

SAR Sensors
Vector Data

Generic Complex

Generic Binary
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S E o aw

tl Matadata

l:l Vactor Data
[ Tie-Point Grids
'a Bands

! @ emplx_coh ChlpCh? med. bin

8 SNAP - Import Product

Look in:

& eFE-

| Subset. .. |

File size: <1 M

=] g VV.bin.hdr

File pame: 1lx_coh ChlpCh2_mod. bin hdr

Files of type: PolSARPro (& hdr, % zip) -
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ﬂ [3] cmplx_coh_ChlpChZ_mod.bin - g_VV - D:\D535P1-ForestSARCoherence-ChenE\dataset\Coherence\Sub_Gea\g VV.bin.hdr - SNAP

tep9: Geocoding Coherence

File Edit Miew Analysis Layer Vector Raster Optié‘s‘l.l. Radar_]ﬁools Window Help

& id TR

| Product Explorer # | Pixel Info

"‘El Metadata
+|:| Vector Data
[0 Tie-Point Grids
"‘El Quicklooks
5E3 Eand

. ..... @ i HH

' """ ﬁ Intensity_ HH

o ﬁ i W

""" ﬁ Intensity WV

* - [2] subset_0_of TDE1_SAR_SSC_ETE1_SM_D_SEA 2011

S8 3] oW

"‘El Metadata

+E| Vector Data

[ Tie-Point Grids

= 3 Bands
' """ @ emplx_coh_ChlpCh2_med. bin
. ..... @ i HH
i
. ..... ﬁ o HH

e o WV

ADVANCED LAND REMOTE SENSING INTERNATIONAL TRAINING COURSE

P = 4

-8 [1] TDX1_SAR_SSC_BTE1_SM_D_SRA_20111201T012142

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

Apply Orbit File
Radiometric
Speckle Filtering
Coregistration
Interferometric

Polarimetric

.

Sentinel-1 TOPS
ENVISAT ASAR

SAR Applications

SAR Utilities

SAR Wizards

Complex to Detected GR
Multilooking

Y Y

E|| B [1] Intensity HH 58| [ [3] cmplx_coh ChipCh?_med bin 58

- Toa
. ",

ey

Ellipsoid Correction
SAR-Mosaic

ALOS Deskewing

Slant Range to Ground Range
Update Geo Reference

20—25 November 2017 | Yunnan Normal University Kunming, Yunnan Province, PR. China

LB h oW @ AT N ]

SAR Simulation

SAR-Simulation Terrain Correction
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#° Range Doppler Terrain Curmg _

File Help

.
Yy

¥
I/0 Parametersuz Processing Parameteré- ..... . . anmmsnnsnnan
-

".,. R
Source Product trriaamaanantt
source!

[3] ¢ ¥W

Target Product
Name:

Q VV_IC
+|Save as: EBEAM-DIMAP

o

D\ DSSP1-ForestSARCoherence—ChenE ' datazet \Coherence'\Sub_Geo ':

| Open in SHAF
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&= Range Doppler Terrain Cm r “

Directory: FUPTTTTION
- . W

- 0
“tannnanetf

File Help

I/0 Parameters | Frocessing Parameters

S PTTTTTTTTTTT T TP Peam—

Ty

Source Bands:

cmplx_coh ChlpCh2 mod. bin
i_]-l]-['"""'----------------
i_W
q HH
q VW

\Coherence\srtm_13 02\srtm_13 02.tif

| N

External DEM \

rm_13_02\sren_13_02. ¢id]] .

o

Digital Elewation Model:
External DEM:

B
EREET T T e

External DEM No Data Value: 0.0

Apply Earth Gravitational Model

DEM Resampling Method: EILINEAR_INTERPOLATION

Image Resampling Method: EILINEAR INTERPOLATION

Source GR Pixel Spacings f(az x rg]i--g."3:5_gn.) x 2. 31(m)
Pixel Spacing (m): ::‘ 10 .:

Pixel Spacing (deg): 5. 983152841195215E-5

Map Projection: | WS84 (ID)

| Mask out areas without elewation Output complex data

Output bands for: 6
DEM

¥|Selected source band Latitude & Longitude

JUCCTCL LT ] o
Incidence angle from ellipso:id v T_ocai':1nc1dence angle Projected local incidem

0 o
0 .
"tasaaanr®

Bpply radiometric normalization
Save Sigmal band e projected local incidence angle from DEM

projected local incidence angle from DEM

Save Gammal band

3

JOPCELLITTTN
. . ks
. T v Elose
T
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' Aer W@ w2 3

Product Explorer # | Pixel Info s 3] emplx_coh ChipCh2_mod. bin & [4] cmplx_coh_ChipCh2_mod. bin
B INCENSI LY A

of_TDX1_SAR_SSC_BIX1_SM_]

ATeaqr] jompoy |

& [3] ¢w
i Metadata
r Data

oint Grids

emplx_coh_ChlpCh2_mod. bin

i_HH

i_W

q HH
llllll'@lL‘«’Ullllllllllllllllllll

=& [4] W IC

GeOCOde # @ Meta'dat:a
Coherence oy M

aadeuey tade] uh

tadeuey qsel Q‘J

= )
{Navi--- % | Colour - | Uncerta~- |World V---| ]|

Zoom —= Level —- 2

ADVANCED LAND REMOTE SENSING INTERNATIONAL TRAINING COURSE “IitRIA” SR pE I R E PR

20—25 November 2017 | Yunnan Normal University Kunming, Yunnan Province, PR. China 20175118208—11825H =@IHEA%, HE, B



[4
(o

Areaquy jonpog L

Product Explorer & | Pixel Info

B InvEnsity_mn

-2 Metadata
E D Vector Data

aadeue) Iahe] Lm

'l LR LR LR LY | |

S8 [4] QW_IC

Geocode local el
incidence angle

= Bands

Tadeuey sy ti.:

Zoom —— Level —— (%]

ADVANCED LAND REMOTE SENSING INTERNATIONAL TRAINING COURSE “IitRIA” SR pE I R E PR

20—25 November 2017 | Yunnan Normal University Kunming, Yunnan Province, PR. China 20175118208—11825H =@IHEA%, HE, B



——

®
(724
Q

=

=
=
W

& Y

o & 4 ¥ X ¥ StEPIO: FiXEd KZ \

10.Fixed K,
« Ambiguity height (hoa)
47wAO
= — =27 [ hoa
Asin( 4, )
g N Fixed K, =0.176

NOa can be find in the header file of
Tandem-X data:

TDM1_SAR__COS_BIST _SM_D_SRA_ 2011
12017012142 20111201T012149.xm|

¥

</operationsInfo>
<acquisitionGeometry>

<heightOfAmbiguity>3.570810671461824919E+01</heightOfAmbiguity>
<distanceActiveP0s>2.47298218615243513E+02</distanceActivePos>
<distanceTracks>2.16355824870961262E+02</distanceTracks>»
<orbitDirection>A</orbitDirection>
<lookDirection>R</lookDirection>»
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L Step11: Local K, {=esa
11.Local K, f - _ )
+ Local incidence angle file (4,) 0, can be find in the header file of

- Angle of incidence center (6,) Sub-region data:

- .\Coherence\Sub_Geo\metadata.xml
47AO 27 sin(6,) -
Z = =
Asin(6,,.) hoa-sin(6,,. )
- /
¥
_BIST_SM_D_SRA_20111201T012142 20111201T012149.xml |  2.. metadata. xm ‘
R R R B R TR B
3e1 <attrib name="orbit_cycle" value="149" type="12" unit="" desc="Cycle" />
302 <attrib name="REL_ORBIT" value="38" type="12" unit="" desc="Track" />
3e3 <attrib name="ABS_ORBIT" value="24746" type="12" unit="" desc="Orbit" />
304 <attrib name="STATE_VECTOR_TIME" value="©1-DEC-2011 ©1:21:38.880€00" type="51" unit="utc
3e5 <attrib name="VECTOR_SOURCE" wvalue="-" type="41" unit="" desc="State vector source" />
306 <attrib|[ name="incidence_near"™ value="22.21389389038086" type="31" unit="deg" desc="" />
307 <attrib| name="incidence far" value="24,392669677734375" type="31" unit="deg" desc="" />
308 <attrib name="slice_num" value="99999" type="12" unit="" desc="Slice number" />
3e9 <attrib name="data_take_id" value="99999" type="12" unit="" desc="Data take identifier"
31e <attrib name="first_line_time" value="@1-DEC-2011 ©1:21:44.275735" type="51" unit="utc"
¥
0, = (22.2138 + 24.3927)/2 = 23.3033 2 sin(6, ) /hoa = 0.0697
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Stepl2: Height inversion

h, =27 (1-2asin(|y” )/ 7 )/k,

Based on Fixed K, :

B Band Maths Expression Editor

Data sources: Expression:

cmpbe_coh_ChipChZ_mod. bin @+ @ 2*Pl1*(1- 2 * asin(pow(cmplx_coh_Chi1pChZ_maod.bin 0.8} PlW Inl::al_lf:«"
lecallincidenceAngle

@ - @

height_fixed_kz e a
i@ @

7] Show Bands (@)

Show masks Constants...
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Stepl2: Height inversion

h, =27 (1-2asin(|y” )/ 7 )/k,

Based on Local K, :

B Band Maths Expression Editor

Data sources: Expression:
cmpb_coh_Ch1pChZ_mod. bin @ + @ 2*PI*(1- asin(powl(cmplx_coh_Ch1pChZ_mad.bin .D.E:!:!.l'F'|:!.l'|EIEEI|_|‘Z‘
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Stepl2: Height inversion
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Convert the height inversion result to kmz file.
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