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Large dielectric constant due to high
PR
penet/atlon Into the FY ice volume
<8 sensmve‘ﬁrl ly to surface roughness
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Low backscatter

Open Water First Year Ice

no penetration high salinity
surface scattering little penetration
sensitive to sea state  surface scattering
sensitive to roughness

High backscatter

Multi-Year Ice

low salinity
penetration
volume scattering
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 Small objects may appear extremely
bri§omimagery. This is

dep dentW > geometric
conflguratlon object.
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When two surfaces are at right angles and open to
the ra&* 2l corner reflector is formed. The

return ffom a d aI corner reflector is strong
only when the r surfaces are very nearly

/ perpendlcular to th

Ination direction.
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“ Strong reflections are caused by a trihedral
cor*re . These are formed
by t” inters;ctl' n of three mutually
/_ / pﬁerpendicula( pl@Re surfaces open to the
—/ —/Resgarchers ofte ce corner reflectors
~/“atXarigus-ground-ocati@iSita_act
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; _Elements ofjaf,rte retation
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Twelmaj es of brightness variations
obsérvable |n d radar image:
" “e—variations in érk
/vanaﬂdns in text \
rThOugh uncommon rad@patrtifacts are a

.r,j@. Fpotentiabsouiee of unwa t;\i'ghmless
VT atlo,! as ellenfs, [/

I Cpmputers are/ use’d (o) supplémént J
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¢ Interpretation Example of computer
Element interpretation technique

s tone density slicing

j <+ colour multispectral classification
i > texture texture analysis

* size size feature classification

cmente

shape syntactic classification
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pattern > spatial transforms / classification
>
>
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association contextual classification

Source: Manual of Remote Sensing, 1983




ocw.utm.my

Refers to each distinguishable grey level
fro black to white

5 ortlona}t trength of radar
i [__,backscatter \

4 Relatlvely smooth tar%rke calm
""/"G} )ﬁ.&l aras dark oSty \ M.

4 /

J lefuse tar ;s like some vegetatmn
: appeaf m‘termedlate tones' |

(

£ Man made targetsgbuildings, shlps) |
~ may produce pright tones/ depending on
their shape, orientation and/or
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Visual interpretation of single date
image

In the wetland complex,
« water, flooded vegetation, wetland
associations, and upland vegetation

In the urban area,

« very bright returns, due to corner
reflections which occur when the radar
beam is orthogonal to the street direction

« variations in tone can also indicate
differences in construction material and
housing density

In the dryland agricultural areas

» dark tones -> bare, dry fields such as
pasture or harvested crops

« intermediate tones -> forage and grain
crops such as wheat or soybeans

SoYBEANS

« bright tones -> broad-leafed high biomass f ("
crops like canola. e ?7' -
X SUNFLOUERS
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RADARSAT-1 Mode F1 acquired April 5, 1997



ocw.utm.my

varlat|ons 7
+/_Functjen of sp

sto te attern of spatial tone

niformity of scene

targets X’:
,.r,gq.., / For iadfi. ’ages 1eXITONCORSISiSof

/ 7 '§cen ,'texture/mﬁftlplled by speckle

" .,/Texture ma J be descrlbe(; as fi lne, J.
medlumﬁ’r/coarse T

|
|




ocw.utm.my

Corn Field

Spatially Uniform Target
Fine Texture

Forest

Spatially Non-Uniform Target
Coarse Texture
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= SAR image artifacts can occur due to platform,
sensor, and/or processing problems

= Ambiguities
= Azimuth Ambiguity
= Range Ambiguity
= Nadir Ambiguity

= Scalloping

= Automatic Gain Control effects for RADARSAT-1

» Image radiometrics & geometrics can be affected
» Sometimes reprocessing can improve
= Sometimesincorrigible
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iy and/or in azimut osting)

Cop*f target ai‘pears offset in range

_// Art;facts V|srble if-baCkgr@ingd.is dark and
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n  Azimuth Ambiguity

» too slow sampling of
returned signals

s Range Ambiguity

n 5|multan§anus returns Halifux Harbour,
from desired Nova Scotia
illuminated region and Sows Ghost fleet of ships
f . I seen in RADARSAT
of a pre*_wnus y or 7 e
successively
transmitted pulse
« e.g. Nadir Return -
return from “under the
satellite” accompanies
return from imaged
swath

Source: Werle, 1997




Nadir Ambiguities

These bright linear -

features appear at
approximately constant
range

Signal returns from nadir
are strong due to near-
specular reflection from
targets within a very
narrow slant range
distance— bright tone

Due to pulse compression,
bright return is restricted 8
to a small number of range U8
cells

— sharp, linear shape
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RADARSAT-1 SAR BACKSCATER

e 10 * LOG10 ((Sn2_radarsat_image ** 2) /
5695770.5) + 10 * LOG10 (0.726814465)



