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The basics of image analysis

A mphasis on color

AEmphasis on numerical values

Mifferent color systems, e.g. RGB
(red-greenblue), CMYK (cyan
magentayellow-black), numerical

A ach pixel (picture element) is defined
by its X,y coordinates and a numerical

_ value
values irrelevant _

| Many file formats, s
DIB, TIFF, PICT, Photoshop, X11 used

bitmap, Sun raster, IRIS RGB, Targa - -
AColor is important for visualization but

lompression i mpo rcinddchanged WithoBt Eiangifg the

compression: JPEG, GIF, etc. essence of the image



Digital raster image

AA rectangular matrix of numbers, cells are pixels
(=picture elements)

Aixels can be of different type (bpp = bytes per pixel):
Al bpp,BYTE, values 0:255 (unsigned),27:127 (signed)

22 bpp,SHORT INTEGER 0:65535 (unsigned}32767:32767
(signed short)

A4 bpp,LONG INTEGER : 0:~4 billion (unsigned);2 billion :
2 billion (signed)

A4 bppFLOAT : almost unlimited

ANumbers have no color

AColor can be assigned to pixels depending on their value
(color LUT, color palette)

AGeoreferencing (projection) is an algorithm that maps
each pixel to a location on earth



Value Scaling

A/alue scaling, needed

Value Scaling

—— SST-MCSST
—— SST-Pathfinder
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Detection of HABs = image
classification task

AClassification = assigning pixels to different classes, e.g.
land, water, cloud, ice, HAB, etc.
ANeed to classify pixels according to HAB presence: pixels

with HAB and pixels with no detectable HAB.

Mistinguish HABs from features that may have some common
characteristics but are not HABs (e.g. certain clouds, fog, suspended
sediments, shallow bottom, aircraft contrails, ship wakes, floating
debris, pollen, etc.)

AClassification is common in land and ice remote sensing,
not so for ocean remote sensing
A/arious complex algorithms; simple classification involves

thresholding
AE.g. Chla > 20 mg n? (works off California)



Remotesensing reflectances the ratio ofwater-leaving radianceper unit of
down-welling irradiance at the sea surface, determined after atmospheric correction
(Carder et al. 1999

L) b, (/)
U =E ) )+ )

where the backcatteringo, and absorptioa coefficients can be spectrally
partitioned into components duewater, phytoplankton, detritusandgelbstof
(colored dissolved organic matter, CDOM):

b, (/)=h,,(/)+h, (/)+b, (/)

and

a(/)=a,(/)+a (/) +a,(/)+a,(/)



Remote detection of HABs based
on their optical properties

ARemote sensing reflectance Rrs

Rrs~b,/(a+Db,)

Rrs~Db,/a
ARrs(a) = Lu (d) /Ed (d)
MRrs(8) = f/Q by, () /[a (8) +b, ()]

fa(@) = aw(s) + ap(a) + as(d) + ai(e)
Aob(a) = bbw(a) + bbp(a) + bbi(a)



Absorption

Absorption by water constituents

At wavelengths ~> 670 nm absorption by pure water dominates

Total absorption
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California: simple thresholding

TM-5 1995/04/03 TM3/TM2/TM1
5 %




California: simple thresholding, 2

Acind sample SeaWiFS Level2 file S2003090200439.L.2_ HMBR.sub.hdf

MARead chlor_a, 12flags, nLw555

ACheck out L2 flags (classification by SeaWiFS processing) using right-click with the
mouse

| 8 1:12_flags (1285x1001x4) - (=)




California: simple thresholding, 3

AJpwelling blooms off California have [Chl-a] < 20 mg m=3 C all pixels with
[Chl-a] > 20 mg m3 could be classified as HABs

ASelect chlor_a, do: Transf-Convert-Byte-Chl; Geo-Get Map Overlay-
coast_inter.b; select chlor_a_Byte, click |@| Overlay Image.




California: sinnple thres

AStretch colors with on the toolbar
Areas with [Chl-a] > 20 mg m3 C HABs? Probably not. Why?

ACount pixels with [Chl-a] > X mg m™3
AExamine-Statistics;  Examine-Histogram



