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Remote Sensing Lab Location

Within the Group of Engineering and Photonics Group (EEF),

Departament of Signal Theory and Communications (TSC),

Universitat Politecnica de Catalunya (Campus Nord, Barcelona)
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Remote Sensing Lab Activities

RADAR RADIOMETRY

http://www.tsc.upc.edu/rs/ O
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SYNTHETIC APERTURE RADAR
(SAR)
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Orbital Differential Interferometry

From SAR images to Differential Interferograms Classical Interferometry

Digital Elevation Models
Multiple Images DInSAR (CPT) — Deformation Monitoring

Mining activities Urban works impact A Temporal evolution
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Airborne DINSAR Processing

e Advanced topography dependent motion compensation algorithms with
estimation of the residual motion errors.

e DLR E-SAR data processed to obtain accurate DINSAR products: DEM
error, deformation velocity and deformatlon time-series.
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SAR Simulator of Complex Targets: GRECOSAR

Accurate RCS estimation via high-frequency methods with sensor flexibility,
target environment (ship dynamics and sea surface) and computer efficiency.
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Vessel ldentification Method: PolInSARmM

3D Identification of hot spots with single-pass PolInSAR imagery.
= Each ship has a particular distribution allowing their discrimination.

2 These hot spots correspond to strongly polarized trihedral and dihedral-like

mechanisms. ~
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MICROWAVE RADIOMETRY
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MICROWAVE RADIOMETRY:
Participation in the SMOS/MIRAS project (1993-today): (i)

SMOS activities (1993-today) SEPS:

1. Instrument: Analysis, performance, calibration, imaging... SMOS End-to-end \
— Subsystem specificacions (EADS-CASA, MIER, YLINEN...) Performance Simulator

AT
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PER FORMA;ICE SIMULATOR
- V4.0

- Development of sea surface salinity and soil moisture retrieval algorithms
from multi-angular radiometric measurements

)
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MICROWAVE RADIOMETRY:
Participation in the SMOS/MIRAS project (1993-today): (ii)

Field experiments for Instrument Concept validation

e Early concept « SMOSillo data processing and 15t 2D images (2006)

demostrations (1995)
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MICROWAVE RADIOMETRY:
Participation in the SMOS/MIRAS project (1993-today): (iii)

Field experiments for Ocean Salinity:
WISE 2000 & 2001 (6 institutions, 29 researchers)
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MICROWAVE RADIOMETRY:
Participation in the SMOS/MIRAS project (1993-today): (iv)

Sea emission modelling and sea surface salinity retrieval algorithms
(SEPS - L2 prototype processor to test SMOS Ocean Salinity retrieval algs.)
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MICROWAVE RADIOMETRY:
Participation in the SMOS/MIRAS project (1993-today): (v)

Field experiments for Soil Moisture:

| SMOS REFLEX '03 & ‘06: Vineyard fields in SMOS
. CAL/VAL Valencia Anchor Station reference area

UPC-LAURA
radiometer

~MOUSE '04: TURTLE ‘06:

: L SMOS T-REX '04 & '06:
Bare soil emissivity

Topography effects ' '
for different types of soils EIDBQ ”p ;/ | Analysis of sail roughn_ess effects
JRC, Ispra, Italy). ( rull, Barcelona) (Agramunt, Lleld%
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MICROWAVE RADIOMETRY:
Participation in the SMOS/MIRAS project (1993-today): (vi)

Vegetation-covered land emission modelling and soil moisture retrieval algs.:

L-systems generation of canopies:

| Yx}%{% Wl

Radiative Transfer Equation solution and t-® model fit
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MICROWAVE RADIOMETRY: Other activities (i)

Simulated Measured

1. Interferometric radiometry 2. Polarimetric radiometry of * J\ § JL_
for rain detection: the sea and rain events :
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interferometric radiometer (JRC, Italy) = o
_ _ 4. Development of GNSS-R instruments
3. New synthetic aperture radiometer to determine sea state (2003-present):

concepts (2000-2003): 1st 3 channel GPS-R developed in 2001 for IEEC (Barcelona)
with high speed.data logger (60 min @ 20 MB/Ss)
4
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MICROWAVE RADIOMETRY:Other activities (ii)

5. PAU

» Imperfect understanding of T; dependence with sea state: neither U,,, nor SWH
 Measurement of “sea roughness” at same scale than electromagnetic wavelength

e Possible solution: PAU = Passive Advanced Unit for ocean monitoring
(proposal to ESF 2003, awarded with EURYI 2004)

PAU = Combination in a single instrument of 3 different sensors,
based on previous experience (SMOS, DODEREC...)
PAU-RAD: new type of radiometer = measure Ty
PAU-GNSS/R: GPS (L1) reflectometer = sea state
PAU-IR: IR radiometer = SST

As the Sun glint
over the sea
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MICROWAVE RADIOMETRY: Other activities (iii)

PAU-one receiver (OR) and PAU-one receiver/airborne (ORA):

ground-based and airborne demonstrators of hybrid radiometer-reflectometer

PAU-One Receiver PAU-One Receiver/Airborne Real-time generation (1 ms) of DDMs
for 4 satellites, or a larger DDM for 1

PAU in SeoSAT proposal: phase A study finished

SeoSAT (Spanish Earth Observation Satellite) .
Call for ideas for SSI October 2006.
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LIDAR
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(1+0 ELASTIC) BACKSCATTER LIDAR STATION
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3-D SCANNING (2+1) ELASTIC/RAMAN LIDAR

Fig. 2

Nd:YAG Freq.
Doubler

Alignment

O
2
<)
Q
L
LLJ
~—~
© ]
I _ﬁ;fg”
Remote Sensing Laboratory IGARSS 2007 Dept. Signal Theory & .yy
(RSLab) 21/30 Communications |- @)



3-D SCANNING (2+1) ELASTIC-RAMAN LIDAR
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LIDAR NETWORKS (1): EARLINET
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LIDAR NETWORKS (I11): SPANISH LIDAR NETWORK

“! Arenosillo 2006 campaign

SR (Huelva, Spain, Jun. 28-Jul. 7, 2006) ~ 29/06/2006 30/06/2006
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LIDAR SIGNAL PROCESSING
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GAS DETECTION AND CEILOMETER PROTOTYPES
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LIDAR SUMMARY

Vertical-sensing backscatter LIDAR
Station (1 VIS channel, 1993-1996):
Pollution/aerosol monitoring

2  Systemsand control soft.

3-D scanning multi-spectral LIDAR
Phases:

1) UV-VIS-NIR Elastic channels
(1997-2003): Pollution/aerosols

2) Raman: N,, water vapor (2003-9)
3) Temperature (2009-...)
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Development of new
inversion algorithms

Atmospheric extinctionand “| 1/ -
backscatter .
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and O/E receiver
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LIDAR SUMMARY

European lidar network intercomparison (Palaiseau, 2002).
Regular/alert measurements (FP5-EARLINET, 2000-today)

EARLINET WP - POTIO 160572002

I0Te Sensing Laboratory
Lab)

ANALYTICAL BACKTRAJECTORIES
____data provided by the German Weather Service.

Measurement campaigns (National & State-of-
. . ST S . |-
Internatl.) Air quality (1997-today): the-art . [—
Aerosol/Pollution load and PBL lidar signal . i
- 02} !
processing: % \
I Er Gl E Beear Rayleigh components d L
] Klett-Femald-5: = E oo (R, BolR) 1) End-to- A - \: =
o e end .
No. of Iterations: . ] SImUl ators ] , E:svgysw::.[i]m(:ng) L
| 5u(R) = flon(R)] . P S Sem—
i 2) Adaptive L \ | i
estimation 72: Supelier | P e
Klett-Fernale- Sasano . 8 T’ ¢ | Photosigan WO SNAvelRn
INVERSION 3) Tomsivp gun(Owr GG Pules e
E rro rbal’s Conditi. gain [V/V): 125 Radiance [\
FsERSEE 2 R?P(R) fitting o souionvotegel] |
i and et W
Accopt | Rishots | Exit & Save ﬂl statistical Message
Bu(R), B=(R) moaallin 5] e VM eS0mis b csndiomed
e (R}, a(R) 9 /A —
o 2-D air-quality meas. (2004-today)

Environmental models (BSC-RSLAB)
Wind-field meas. (ELT, Chile 20077?)

otirce: Sroga et al, J.
Appl. Meteor. 19, 598-605
(1980).

BARCELONA, 13 UIC 17.07.00

100 T

80/ 77;1“ e b —
i Wl ¥ R
Litas g
g’ =
M ~ g
i g
: :
2 ¥
E a
S SR
1300 m 7 S JBsonpa
2500 m (C L] »:
m( u) 1000%%975“p3
-40 -20 0 20 40 -96 -72 -48 -24 0
LONGITUDE, degrees TIME, hours

1ARSS 2007
28/30

Dept.

o5 D i 2
U s 332 1408000 8581231 T

BARCELONA, 41° N, 2'E
1114 oéméen 2001

. NEUCHATEL, 47°N, 7’ E ; PALAISEAU, 48°N, 2’ E
T T T T T
1215 oc'maER 2001 12 OGTOBER 2001
(OPTICAL DEFTH

[V nocrmsw oe{ 8 uocrmsm 02|
12 OGT, 1800 UT,
19 0CT, 1100UT, 0:10 $500T ek T e
E 5 14 OCT, 1100 UT, 0.07. 5 heghtrangec -7 km
- height range: 1-7 km
g .
. | L 4
e
o 12001,
14007\ 1W0UT ] L
T f 3 saver ) 6007

01 2 3 4 5 0 1 2 3 4 5 10 1 2 3 4 5
R BACKSCATTER COEFFICIENT, Mm”sr”
Signal

Iheory &
Communications




