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Mission(Charactieristics
* Orbit: near polar, sun-synchronic (constant view angle)
e Altitude: 720 km
* Inclination: 98.27°

- Revisit time:  two days <

- Swath: 27.56 km <

- Spatial resolution: 5.3 m <

 Number of spectral bands: 12 (VIS-NIR)_

* Tilting capability: +/-30° across and along track _

« Radiometric resolution: 10 bits

e Equator crossing time:  10:30 AM, descending mode

« Mission start/duration: 2017, = 4.25 years —

. Studies  Development 1 In flight + Scientific data use
i i : opetation
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Objectivesoof /Missions

The VENUS program consists of two missions:
1. Scientific mission;
2. Technological mission

The overall aim of the

o Optical aperture: 25 cm

scientific mission is to W mare
acquire frequent, high -
spatial resolution, multi- .. @8
spectral images of 110 (

sites all around the >
world.

- 12 spectral bands in the visible and near infrared region;
- 2-days revisit time in a constant view angle;
- 5.3 m spatial resolution;



Technotogical/Mission
Technological Mission is aimed at qualifying
an Israeli electric propulsion technology
(IHET) and demonstrating its mission
enhancement capabilities.

First, the technological During the 2"d phase, the
mission will be embedded altitude of the spacecraft will
within the scientific mission be lowered from 720 to 410

to examine maneuver km and the system will

capability of the satellite. demonstrate the abillity to
T - acquire images in high drag

o environment.

" time (oebits) 720 km \
‘ 410 km
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Near-infrared

B12
—\egetation
—Clear Water
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Scientific’Appiications

Digital
Land —  Elevation Water

l Model 1

Water quality

Vegetation l
l Inland and
coastal water
Agriculture
l Atmosphere
Precision Water vapor Clouds’ height

\ 4

Aerosol optical
thickness

farming




Land Applications

Land Applications Land

|

Vegetation

|

Agriculture

|

Precision
farming
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Main Application YVegetationdridices
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Red Edge Position
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REIP forll/Al Assessment
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Nitrogenin/Wheat and/ Maize

Common Nitrogen Spectral Indices

Correlation VI vs. Nitrogen

index  |[Equation Maize Wheat Wheat
d (2003) | (2003) | (2004)
NDVI  |(865-667)/(865+667) 0.43 0.5 0.22
MCARI |[(702-667)-0.2(702-550)](702/667) 0.29 0.38 | 0.0004
TCARI |3[(702-667)-0.2(702-550)(700/667)] | 0.19 0.4 0.17
TCARI/ |3[(702-667)-0.2(702-550)(700/667))/
OSAVI |[(1+L)(865-667)/(865+667+L)] 0.09 0.02 0.41
NDRE |(782-742)/(782+742) 0.59 0.61 0.62
ccc | (NDRE-NDREmin)/(NDREmax- 056 061 07

NDREmMInN)




Chlorophyllrindex

Chl adapted from the "MERIS Terrestrial Chlorophyll
Index” (MTCI) after Dash and Curran, 2004
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Soil hniclices

Reflectance (%)

60
50 -
B3 85 B7
B8
° J. @
30 -
20 -

10

400 500 600 700 800 900 1000 1100
Wavelength (nm)

—1— Pred ~ Phlue
IOred + pblue

BSC

Sands

— =14 .97
17.76
2055
2334
2614
2593
3T
3451
37.30
40.10
4289
43 .63
4347
51.26
3403
5685
==589.64




Water Applications

Water Applications Wziter

Water quality

l

Inland and
coastal water
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Coasfial and iniand/ Weter Applications
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Coastal and imtand/ Weater Applications
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Atmospheric \Apiications

Atmospheric Applications

Atmosphere

—

Water vapor Clouds’ height

\ 4

Aerosol optical
thickness
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Aerosol QipticalDeptlv@550 nn

Monitoring aerosols
such as dust, biomass
burning smoke, volcanic

ash, or anthropogenic
air pollution.

AOT @ 550 nm
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Water VaporiZands

Water Vapor
Bands
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DEM
Digital Elevation Model -
Digital

Land — Elevation
l Model

Vegetation

|

Agriculture

|

Precision
farming
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Venus D&M

Duplication of 638 nm band , .|
Two similar red bands are
located in different detectors
but looking on the same point
on the ground with angles of ©] :
1.45 degree (At = 2.7 sec) T L

Reflectance (%)
w
o

apart. -

From this small stereoscopic H Flight direction >
~ effect it will be possible: At=2.75ec

* to generate DEM,;

- to classify clouds by their B N(EB6

altitudes.
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Revisit Tinme Advarntages

Revisit Time Advantages




Land-use & Land-coverCiassification
B we  Classes are

B separated by using

- = their spectral and

=" temporal profiles.
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Pollution DMspersion — 11 — 25, June 200




Cloud Wask
VENUS combines 2 methods for clouds detection

Multi-temporal analysis of Clouds altitude detection by

the surface reflectances stereoscopy, computation of
the location of clouds

shadows
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BRDF opnortani
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Product kevels
Level O

Level 1

Level 2

Level 3

Product Temporal Ground
- Content .
Level characteristics resolution

Level O Single datg ‘.'".”d single Basic archived product 5.3m
angle acquisition

Level 1 Single datg q_nd single Top of the atmospher_e | 53m
angle acquisition reflectances, map projection

Level 2 Single datg g_nd single Su_rface reflectances, map 10 m
angle acquisition projected.
10 days time composite | Surface reflectances, map

Level 3 |of a single date and projected, NDVI, LA, 10 m
single angle acquisition |Chlorophyll, fAPAR, etc.
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Traclks over israel

VENuS Strips

over Israel

. The Remote Sensing Laboratory
" "(.w Jacob Blaustein Institutes for Desert Research
: - Ben-Gurion University of the Negev
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Overpassitracksand LTER Eites inltsiael
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Anintation

VENuS_movie-v3

Animation

®

Proucéd by:



../../Venus/VENUS animation/VENuS_movie-v3.avi

SUrnmary

Unigueness of the VENuUS system:

1. Combination of high spatial, spectral, and temporal
resolutions;

2. Technological payload.

3. High spatial resolution for monitoring individual fields
and provide information for precision farming.

4. Several bands, including the ones along the red edge

for assessing the state of vegetation;

Several bands for assessing water quality.

High revisit time to acquire rapid changes of vegetation

and water quality, as well as for cloud mask.

7. Duplication of the red band to produce DEM,;

v G

Thanks for your attention!
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