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20301 39( Of transmitted //ght energy.
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I1i BasiC Principles
REIMOTE Sensing.System
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-~ — Alternative system
-~ — Used under cloudy or nighttime conditions

— Actively generate an energy signal and detect
energy returned.

— EX. RADAR (Radio Detection and Ranging) & LIDAR
(Light Detection & Ranging).
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it Aerial Ph_@ﬁaphs#"'

Rigimaialdses:
IR ES|SHOI SUVEeyIng and topegraphic mapping.
= fbgrammetry' The science of measuring geometry

J‘"ro; ‘photographs.
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= background layer for #= f
maps of other o]
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-~ Dlgltal Cameras
— Increasingly used
— Higher cost
— Sharper images
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JONhographic (Cartometric) maps are
Jepmetrically precise.



- Aerial’Photographs
IVjeEStot Geometric Disto

B ETTain \Variation: Differences in elevation
withindiacas |

— Causas /= 197‘ d/sp/acement

= ‘\Ffec:"b :1; gles, distances and scale.

Ca| ]ém i t When the optical axis points

elt @l r],),r ertlcal angle.

| %gﬂts in' perspective convergence.

= .;;';*4' — bjects further away appear closer together
e —— than objects nearer to the observer.
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IIIJ erial Photographs ;,

BInetric Cor?%ftdon

5 ggong Correction: Photogrammetry provides tools.

2 Dis rOrir'.lc ‘at each point Is calculated and then the image
EEationis shifted accordingly.

Usa g _|mple geometry calculations to calculate
disp acement

_-:3*'0*'- of orthophotographs.
==*-D0 strom USGS.
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ERUSE of size, shape,
== color, brightness and
~  texture to aid

- interpretation.
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i_*; f-ét:fe Data (California):

= (BASpatial Information Library: http://qgis.ca.gov



http://datagateway.nrcs.usda.gov/
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http://eros.usgs.gov/
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anga Pc /er data layers.
_;__j::%z sfy Landuse
;.Used‘to detect and
—T' - monitor change.

® Ex. Urbanization,
deforestation & landuse.
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IWEsStiellite Imagery

SAUVENTAGESH
=3 E‘&éﬂds" ectral range useful for landcover and geologic

rr]]Q,)]ﬂ} ==
1C Jn ,spectlve that significantly reduces terrain distortion.

GOV aa‘ge of large areas.
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=== Dt aﬁlvantages

;.:"_,: -~ May require specialized processing software.

~ — — less flexible in terms of scheduling.

- _ Effective resolution is typically worse than aerial photos.

— May be more expensive, especially when area of interest is
small.
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WasSatellite Image l
OhBI Systems™ =

> SPO: OB PJlf
OISEIVAIoN de la Terre)

= Tihe first c ;)c er~at|onal
satellite tolserve
C Ommég’o ‘Interests.

'I.-I_

RES0]UI ﬂ@‘n' 2.5 meters

i
..__-"""-...-—

= -=-:.L—J-F _rst satellite to specifically

i——

-~ collect data about the land
= === —c(|[face.

Resolution: Based on
Imagery scanner used. From
15 to 120 meters.

Geology of Oman (Landsat)


http://www.satimagingcorp.com/galleryimages/high-resolution-landsat-satellite-imagery-oman.jpg

W VHIRIE(AdVenced VeryrRigh
RE80/UlioNnIRadiometer)

aahlighitre Cj iency. data over Iarge areas.
=X bbm ,flres floods

— n@anl > 1.1 kilometers

Hurricane Isabel - AVHRR
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= M@B Moderate Resolution
——— g’ng Sensor
— “NASA system that provides large area

~ ~coverage at an intermediate level of
detall.

: — Resolution: 250 meters to 1 kilometer.

— hr']tto://nsidc.orq/iceshelves/larsenb2002/animation
html
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http://nsidc.org/iceshelves/larsenb2002/animation.html
http://nsidc.org/iceshelves/larsenb2002/animation.html
http://fermi.jhuapl.edu/avhrr/gallery/clouds/isabel/ISABEL.n12.03Sep14.2044_C124.png

\VeSate te V/S. Aerﬁll
Whitite ConsﬁET

BSPeliel detail reguired.
SiZa g naIyS|s area
Tarrels “*‘*Dlstortlon related to relief change.

2 S__ :;fal Range: Satellites can often detect
= Heyond the visible and near IR portions of the
= spectrum Ex. RADAR

'*'Ayallablllty of specialized software and

associated training.
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AVCEIS Image; Analysist
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> DA”E;}“ reparatlon
2 gp,) ala1 Enhancement
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~~ * GIS Analysis
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AVEIS Image Analysns
Dtk reparaﬁﬁ‘ﬂ ;
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ANGEIS Image Analysis

SpBial' Enhancement

SESheliallEnhancement
SSimilar to moving
Windows in rneighborfood
B Gperations
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AYGEIS Image A@sis
Sjopiiial Enhancement

SEdge En Jancement
= 39 et|on oft boundaries/changes in an image.

— T’ C values on one side of the kernel are
btracted from the values on the other side

rge dn‘ference results INn a large output value
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~ — Useful for highlighting edges

~ or pItS that are possible noisy

~ s For a low value surrounded by

high values, Its value gets
lower

* For high values surrounded by
low values, Its value gets
higher
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VOIS Image Analysis i
Rauiemetric Enhancement

SRInpoeVes visual guality” of image.

2 Daals "__gh individual values of the cells in an image (/ocal/
OPENALION)

ERUEES Values of individual pixels within each band
EESiretches image
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ANrcgl] Image An“ly3|s-
SfaEetrum E %cement

2 Crlalf) J - th he value of each cell based on
il .J] AN

ﬁCt new bands of data that are more
erpretable to eyes.

""—-|- -\_-'-—

— '-'Ex From IR (infrared) to Normalized Difference

-'-'

f‘% ~ Vegetation Index (NDVI).

—

= Apply mathematical transformations and
algorithms
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ArcEISNEL[E Analyw
Class] Tcatlgﬁ‘Er

-
R

SIOIESSIf/ pIXelS tor categories
Basae x"el values in different bands

T

Umsu erwsed classification: Does not require the
er to spemfy any information about the features
contained in the images. Software does the work.
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—_ 'Superwsed classification: Spectral signatures
~ ~(training sites) are developed from specified locations in
the image and are defined by the user.



AYOEIS Image An"i‘3|s-
G29de)] e_d_cjclo- @Is

SNEEDETerencing
= THEpIo g_' __of assigning map coordinates to image data

" "._
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= T ~e nd of an image Is changed to fit a map projection system
____:_;: ~a-reference image

= _.—:'.-_:.--_ =
_F.—'-- 2 e

—. -Georeferencmg and Rectify
-~ — Rectification involves georeferencing

— During rectifications, pixels are resampled to fit into a new grid
of rows and columns.



AYCEIS Image Analysis
GeOr J Process

[IORISEISOME raster: datasets iniconjunction with your other spatial
datasyol may need to align, or georeference, to a map
coofelifreid system

X 3" ol

Tne gapal) js 'for georeferencing a raster dataset are:
1, }—\dd tmfﬁ dataset that you want to align with your projected data in
lap.

= Ht'l‘Ol pomts that link known raster dataset positions to known
= :‘.:“- — _..ppsmons in map coordinates.
e

= 3. Save the georeferencing information when you're satisfied with the
= ""’ahgnment (also referred to as registration).

—

—

Y

=

Online Tutorial:
hitp://webhelp.esri.com/arcgisdesktop/9.2/index.cim?TopicName=Geore
ferencing. video sample



http://webhelp.esri.com/arcgisdesktop/9.2/index.cfm?TopicName=Adding_a_raster_dataset_to_a_map
http://webhelp.esri.com/arcgisdesktop/9.2/index.cfm?TopicName=Georeferencing_video_sample
http://webhelp.esri.com/arcgisdesktop/9.2/index.cfm?TopicName=Georeferencing_video_sample
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AWBEIS, Image Analysis- S8
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SNEfOINE Control Points (GCP’'S

B Ye151in an image for which the output map

BODrAINALes are known

— S0] ice X, Y coordinates (in the original image file)

= Re ﬁrence coordinates (in the desired output image)
fl;F tribution

r_f "'Spread control points around

- = Number of control points

~ ~ — Three minimum for 15t order transformation

— At least six GCPs are required for 2" order
transformation

-
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IS_Image Analysis- &
elhstormation

Order of Minimum GCPs
Transformation Required
3
.

:—.'_-"_i—‘:"--—-' The higher the order of the
g transformation, the more
GCPs needed.

-Always choose more than
the minimum required
GCPs.



AGCGIS Image Analy3|s-
Iansformation’- RMSE

> RMSE ’(R "t-"l_\/lean Square Error)

> (Joog] i asure of accuracy.

Prr\ es a summary of the difference
=2 __;C),J yeen the true and predicted control
-;fjaelnt coordinates.

 \When the error is particularly large, you
can remove and add control points to
adjust (lower) the error.
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