Part 1 - Reading original Landsat 8 imagery files

1) Create functions to read imagery files and store it into matrices Mathcad's READ_IMAGE sucks. It transforms the 16-bit
images into 8-bits. Create another Mathcad sheet to read all

CWD :=“C:\PhD\2015\00 Papers\Paper 1\Fort Myers FL\03 Landsat 8\” the files listed by a bat file that reports is (see

B2 (im) := || Im «— READFILE (concat (im ,“ B2.asc”), “delimited”) spikedefenestrator code) and create a batch that convert

automatically all the GEOTIFF into ASC file, using GDAL
code. Than, modify this part of the code so the reading will be
B3 (im) := || Im < READFILE (concat (im ,“ B3.asc”), “delimited”) directly over the ASC, which preserves all the 16-bits

submatrix (Im, 5, rows (Im) — 1,0, cols (Im) — 1) Lheeazg?gfa;\nsx(;ﬁ ;ﬁers_move the information.

submatrix (Im, 5, rows (Im) — 1,0, cols (Im) — 1)

B4 (im) := || Im — READFILE (concat (im, “ B4.asc”) , “delimited”) DONE!!

submatrix (Im, 5, rows (Im) — 1,0, cols (Im) — 1)

B6 (im) := || Im «— READFILE (concat (im,“_B6.asc”) , “delimited”)
submatrix (Im, 5, rows (Im) — 1,0, cols (Im) — 1)

2) Get the UTM extreme coords based on the metadata file

Limits (file) := || test «— READTEXT (concat (file,“ MTL.txt”))

for i € 0..rows (test) — 1

for j € 0..cols (test) — 1

if test =“CORNER_LL_PROJECTION_X_PRODUCT”

1,]

Xinf «+ test
ij+2

else
if test =“CORNER_UR PROJECTION X PRODUCT”

1]

Xsup « test
i,j+2

else
if test =“CORNER _LL PROJECTION_Y PRODUCT”

1,]

Yinf « test
i,j+2

else
if test =“CORNER_UR_PROJECTION_Y PRODUCT”
1,]

Xsup (file) == Limits(ﬁle)o . Xinf (file) ::Limits(fﬂe)1 . Ysup (file) := Limits (ﬁle)o 1 Yinf (file) := Limits(ﬁle)l 1

Ysup < test
i,j+2
else . utmX — Xinf (file) . Ysup (file) —utmY
if test =“GEOMETRIC_RMSE MODEL Y PixelX (utmX, file) = m PixelY (utmY, file) = 2

J

mseY « test UtmX (pixelX, file) := pixelX + 30 + Xinf(file) UtmY (pixelY , file) := Ysup (file) — pixelY + 30
i,j+2

else
if test =“GEOMETRIC_RMSE MODEL X”

1,]

rmseX <« test
i,j+2

else
if test =“RADIANCE MULT BAND 2”

1,]

ML2 «test
i,j+2

else
if test =“RADIANCE MULT BAND 3”

1,]

ML3 « test
i,j+2

else
if test =“RADIANCE MULT BAND 4”

1,]
||ML4<—test




1
else

if test =“RADIANCE ADD BAND 2”
1,]

AL2 «test

i,j+2
else

if test =“RADIANCE _ADD BAND 3”
1,]

AL3 «test
i,j+2

else
if test =“RADIANCE_ADD BAND 4”

>

else

AL4 «— test
i,j+2

H continue

Xsup Ysup ML2 AL2
Xinf Yinf ML3 AL3
rmseX rmseY ML4 AL4

Filtering

Gaussian kernel to filter image.

1 4 6 41
L |4 1624164
<16 24 36 24 6 [1]
border := (rows (kernel) — 1)+ 0.5=1 256 14 16 24 16 4
14 6 41
11111
Flt (Image , WindowSize) := || A « Image 11111 121 1
for i € 0+ border..rows (A) — 1 —border ! J1 1111 L 2.4 2 i 1
for j € 0+border .. cols (A) — 1 — border N P 161121 o 1
K « kernel 11111

for m € 0..rows (kernel) — 1
for n € 0.. cols (kernel) — 1
W —A

m,n i — border + m, j — border + n

rows (W) — 1 rows (W) — 1

B « 3 K W

1,] n m,n

m=0 n=0

submatrix (B , border, rows (B) — 1, border, cols (B) — 1)

—_— —
—_



ofilt (im) := || A < im
for i € 0+border..rows(A)— 1 —border
for j € 0+border.. cols (A) — 1 —border

K < kernel
for m € 0..rows (kernel) — 1

for n € 0.. cols (kernel) — 1

|w  —a .
” m,n i — border + m, j — border + n
rows (W) — 1 rows (W) — 1
o (TETE ) e ))
1,] m=0 =0 m,n m,n

submatrix (B , border , rows (B) — 1 , border, cols (B) — 1)

Part 2 - Creating a UTM mask and cutting original images

cim (im) =

Define the pixel limits in one image. Then, calculate its UTM coordinates and use it to find the pixel coordinates of

the other images relative to the mask defined in the first image.

x1:=2854+127  yl:=1824+55 x2:=x14255 y2:=yl+255 Reference: LC80160422015076LGNOO
UtmXinf:= UtmX (x1, “LC80160422015076LGN00”) ~ UtmYinf:=UtmY (y2, “LC80160422015076LGN00”)
UtmXsup := UtmX {x2, “LC80160422015076LGN00”) ~ UtmYsup:=UtmY {y1, “LC80160422015076LGN00")

UtmYsup =2935830 UtmXinf=378330

UtmYinf=2928180 UtmXsup = 385980

PixelXsup (file) := PixelX (UtmXsup, file)  PixelYsup (file) := Pixel Y (UtmYsup, file)
PixelXinf (file) := PixelX (UtmXinf, file) ~ PixelYinf(file) := Pixel Y (UtmYinf, file)

A«—im
for i € 0+ border.. rows (A) — 1 —border
for j € 0+ border.. cols (A) — I —border
B «—A 5%
L
submatrix (B, 1,rows (B)—1,1,cols(B)—1)

1
PrintFactor:=——
256

M stands for Mask, MB2 is the mask applied to

MB?2 (file) := submatrix (B2 (file) , Pixel Ysup (file) — border , Pixel Yinf (file) 4 border, PixelXinf (file) — border , PixelXsup (file) + border) channel Blue B2. The +1 and -1 increases in
_ . . _ . . . . _ : size at image matrix are due to filtering, where
MB3 (file) := submatrix (B3 (file) , Pixel Ysup (file) — border , PixelYinf(file) + border, PixelXinf (file) — border , PixelXsup (file) + border) the extra pixels are added just for coherence

during filtering process and then removed.



MB4 (file) := submatrix (B4 (file) , Pixel Ysup (file) — border , PixelYinf (file) + border , PixelXinf (file) — border , PixelXsup (file) + border)
MB6 (file) := submatrix (B6 (file) , Pixel Ysup (file) — border , PixelYinf(file) + border, PixelXinf (file) — border , PixelXsup (file) + border)

address :=“C:\PhD\2015\00 Papers\Paper 1\Fort Myers FL\04 Masked images\”

PrintMask (file) := H B6 « MB6 (file)
WRITEBMP (concat (address ,file, “_B6_mask.tif’) ,scale (B6 ,0, 255))

Reading imagery files

CWD :=“C:\PhD\2015\00 Papers\Paper 1\Fort Myers FL\”

Files:= | Log0 — READTEXT (“arquivos.log”)
for i € 0..rows (Log0) — 1

Log < substr (LogO.,O,strlen (Logo,)—s) Files = [“LC80160422015076LGN00” |

Log

Table of Original Imagery Channels, Masked

- BlueChannel (B2) ~ Green Channel (83)  [IIREAICAARREIBANINEN NIR Channel (B6)

i3B2:= MB2 (Fileso> i3B3:= MB3 (Fileso) i3B4:= MB4 (Fileso> i3B6 := MB6 (Fileso)

Table of Imagery Channels, Masked and Filtered, Reading

" BlueChannel (B2) ~  Green Channel (83)  [IREACAAAREIBANINNN  NIR Channel (B6)

im3B2:=Flt(i3B2,3) im3B3:=Flt (i3B3,3) im3B4:=Flt(i3B4,3) im3B6:=Flt(i3B6, 3)

mean (ofilt (i3B2)) = 152.268

mean {ofilt (i3B3
mean (ofilt (13B4

mean (cofilt (13B6

mean (cim (i3B2

\
)

)
)

)
)
)

137.224

=115.086

101.717

mean ( ofilt (13B2

2.998

mean (cim (i3B2)) =456.558

mean {cim (i3B3)) =411.342
mean (cim (i3B4)) = 344.736
mean (cim (i3B6)) =303.921

mean (cim (i3B3

(
(
(
(

(
mean (oim (i3B4
mean (ofilt (i3B4
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)
)
)

)
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Mask (im3B2) := | for i € 0..rows (im3B4) — 1
for j € 0..cols (im3B4) — 1
im3B4 —im3B6
1) 1]
f- . >0
im3B4 +im3B6
1] 1,]
lim «—im3B2
L) L)
else
} Im  « —9999
1]
Im
1
Escala:=—— Amp:=2
257
WRITEBMP (concat (address , “im3B6MaxSD_part.tif”) , zoom (MaxSDIm (im3B6) - Escala, Amp , Amp))
WRITEBMP t (address, “im3B6_part.tif”), im3B6 - Escala, Amp, A _ . , ,
(concat (address ¥rn partif”) z.oom (im ) scala, Amp, Amp)) WRITERGB (concat (address , “im3color_part.bmp”) , zoom (augment (im3B4 ,im3B3 ,im3B2) - Escala, Amp , Amp)) =0
WRITEBMP (concat (address , “im3B6_filter part.tif”) , zoom (im3B6_Laplace - Escala, Amp , Amp))
WRITERGB (concat (address , “im3B6_uncert_part.tif*) , zoom (ImUncert (im3B6 , minT3 , maxT3) - Escala, Amp , Amp))

SoundsTotalALB

Table of Imagery Channels. Masked. Filtered. without Land. Reading.

- BlueChannel (B2) Green Channel (B3) ~ RedChannel (B4) NIR Channel (B6)

im3B2W := Mask (im3B2) im3B3W := Mask (im3B3) im3B4W :=Mask (im3B4) im3B6W := Mask (im3B6)

WRITEBMP (concat (address , “im3B6WaterSep_part.tif”) , zoom (im3B6W « Escala, Amp , Amp)) =0

rmseX := Limits (Fileso) =5.285

2,0

Matching WGS84 UTM 19N to Pixel Coords . h N
dim :=rows (im3B2W )

CWD :=“C:\PhD\2015\00 Papers\Paper 1\Fort Myers FL\06 Smooth Sheets MLLW\” rmseY := Limits | Fileso\ =4.281
SOUNDG :=reverse {csort (READTEXT {“SmoothSheetsMLLW.txt”) , 2}) V%

SOUNDGALB := || CWD « “C:\PhD\2015\00 Papers\Paper 1\Fort Myers FL\O1 LidarMLLW\”
aa +— READTEXT (concat (CWD, “LidarMLLW.txt”))

aa « submatrix (aa, 1 ,rows (aa) — 1,0, cols (aa) — 1)

aaDepth «— aa®

©

aaN « aa'"

aa «— augment (aaE , aaN , aaDepth)

aaE «—aa




this procedure allows average the soundings inside a pixel, since the procedure of swapping the soundings file is
ordered to store the deeper values and than those can be substituted by shallow ones that are at the same
coordinates. Native Sound Sheets dataset presents depth values as negative ones, it was corrected on Sounds
determination.

Horizontal RMSE is defined at MTL file, its components in XY is used as a cutting off limit to soundings placed at the
border of each pixel.

SoundsTotal ALB := || SOUNDG «+— SOUNDGALB

ox « round (1.645 - rmseX, 0)
oy « round (1.645 - rmseY , 0)
Ss « identity (dim) « 0

for i € 0..rows (SOUNDG) — 1

if UtmXinf<SOUNDG =< UtmXsupA (Uthinfg SOUNDG < Uthsup) A=9999 <SOUNDG <0

(SOUNDG‘ — Uthinf) (SOUNDGA . Uthinf)
Y1« : —trunc :
30 30
(SOUNDG_ = Uthinf) (SOUNDG_ . Uthinf>
X1 : —trunc :
30 30
30 30 30 30

(SOUNDG_ I—Uthinf>

row « (rows (im3B2W) — 1) — trunc

30
(SOUNDG_ O—Uthinf)

col < trunc
30

,—(SOUNDG( 2) +(1.521 -0))

Ss «— stack (Ss

row , col row , col

else

Ss «—Ss
row , col row , col

else

continue

forie 0..rows(Ss)—1
for j € 0..cols(Ss)—1
if Ss. #0

1]

cl—cl+1
TOW <— rOWS (Ss )
1)

if row>1
Ssl <« mean (submatrix (Ss_ L,1,row—1,0, O))

L) 1)

else
} Ssl  «Ss
1,) 1,)
else
Ss1 «——9999
1)
cl
Ssl
SoundsTotal ALB
SoundsTotal ALBsup := submatrix (SoundsTotalALB , 0, round (rows ( oun 2S oa ) , O) —1,0,cols (SoundsTotalALB) —1
rows (SoundsTotal ALB)

SoundsTotal ALBinf:= submatrix (SoundsTotalALB , round ( 5

SoundsTotalSS :=

, 0) , TOWS (SoundsTotalALB) —1,0,cols (SoundsTotalALB) -1

ox « round (1.645 - rmseX, 0)

oy « round (1.645 - rmseY , 0)

Ss « identity (dim) « 0

for i € 0..rows (SOUNDG) — 1

if UtmXinf< SOUNDGi . < UtmXsup AUtmYinf < SOUNDGi 1 <UtmYsupA SOUNDGi , >0

(SOUNDG_ 1—Uthinf)
Y1 : — trunc
30 30
(SOUNDG_ - Uthinf) (SOUNDG_ O—Uthinf)

X1 — trunc
30

30 —oy oy 30—ox oX

—>YI>—"A >X1>—

30 30 30 30

(SOUNDG. l—Uthinf)

(SOUNDG_ 1—Uthinf)

30

if

row «— (rows (im3B2W) — 1) — trunc

30
(SOUNDG‘ O—Uthinf)

17

col « trunc

30

Ss «— stack (Ss , (SOUNDG_ 2))

row , col row , col

else

Ss «—Ss

row , col row , col

else

continue

[

fori € 0..rows(Ss)—1
for j € 0..cols(Ss)—1
if Ss #0
i,j
cl—cl+1
TOW «— TOWS (Ss_ )
1]

if row>1

1,]

Ssl  «—mean (submatrix (Ss.
1,]

4,1,r0w—1,0,0))

else

‘ Ssl «Ss
else

J 1)
Ssl +—9999

1,]

Ss1




SoundsTotalSS
SoundsTotalSSsup := submatrix (SoundsTotalSS , 0, round (rows ( our12 5201 ) , 0) —1,0,cols (SoundsTotalSS) —1
SoundsTotalSS
SoundsTotalSSinf := submatrix (SoundsTotalSS ,round ( rows ( ounz 5o ) , 0) , TOWS (SoundsTotalSS) —1,0,cols (SoundsTotalSS) -1
AreaPerc:=25%
ALB@SmoothSheets := || ALBTotal < SoundsTotal ALB SmoothSheets@ALB := | ALBTotal «+— SoundsTotal ALB
SSTotal «— SoundsTotalSS SSTotal «+— SoundsTotalSS
for i € 0..rows (ALBTotal) — 1 for i € 0..rows (SSTotal) — 1
for j € 0. cols (ALBTotal) — 1 for j € 0.. cols (SSTotal) — 1
if ALBTotal >O0ASSTotal >0 if ALBTotal >O0ASSTotal >0
i,j i,] 1,) 1,)
ALB <+ ALBTotal SS <« SSTotal
i,j i,j 1,) 1,)
cl—cl+1 cl—cl+1
else else
ALB <+ —9999 SS  «—9999
i,] 1)
cl cl
ALB SS

ALBsup := submatrix (ALB@SmoothSheets , 0, round (rows (ALB@SmoothSheets) - AreaPerc,0) — 1,0, cols (ALB@SmoothSheets) — 1)
ALBinf:= submatrix (ALB@SmoothSheets , round (rows (ALB@SmoothSheets) - AreaPerc , 0) , rows (ALB@SmoothSheets) — 1,0, cols (ALB@SmoothSheets) — 1)
SSsup := submatrix (SmoothSheets@ALB , 0 , round (rows (ALB@SmoothSheets) « AreaPerc,0) — 1,0, cols (SmoothSheets@ALB) — 1)

SSinf:= submatrix (SmoothSheets@ALB , round (rows (ALB@SmoothSheets) « AreaPerc , 0) , rows (SmoothSheets@ALB) — 1,0, cols (SmoothSheets@ALB) — 1)

Sounds:=SSsup



SizeTotalSS :=

ox « round (1.645 - rmseX , 0)
oy < round (1.645 - rmseY , 0)
Ss « identity (dim) + 0

fori e 0..rows (SOUNDG) — 1

(SOUNDG_ 1—Uthinf>

row < (rows (im3B2W) — 1) — trunc

1 ’

if UtmXinf < SOUNDG . < UtmXsup AUtmYinf < SOUNDG 1 <UtmYsupASOUNDG , >0

(SOUNDG_ I—Uthinf)

Y1 — — trunc
30 30
(SOUNDG. - Uthinf) <SOUNDG. - Uthinf)
X1 « : — trunc :
30 30
if 2020 Sy s O 300X g O
30 30 30

(SOUNDG. I—Uthinf>

30

col < trunc
30

Ss « stack (Ss

row , col row , col

else
Ss «—Ss

row , col row , col

else

continue

forie 0..rows(Ss)—1

forj e 0..cols(Ss)—1

if Ss  #0ASmoothSheets@ ALB. >0
1] 1]

cl—cl+1
TOW <— rOWS (Ss_ )
i,j

if row>1

Ssl  «—row
1,]

else
‘ Ssl 1
i,j
else
Ssl «0
1,)
cl
Ss1

(SOUNDGA —Uthinf) ]

, (SOUNDG_ 2))

SizeTotalALB :=

SOUNDG «— SOUNDGALB

ox < round (1.645 « rmseX , 0)

oy « round (1.645 -rmseY , 0)

Ss « identity (dim) « 0

fori e 0..rows (SOUNDG) — 1

if UtmXinf<SOUNDG. < UtmXsupAUtmYinf<SOUNDG  <UtmYsupA—9999 <SOUNDG <0

(SOUNDG_ I—Uthinf) (SOUNDG_ ]—Uthinf)

Y1 — — trunc
30 30
(SOUNDG. O—Uthinf) (SOUNDG. . —Uthinf)
X1 : — trunc :
30 30
if 2020 vy s O 300X g O
30 30 30

(SOUNDG‘ -~ Uthinf)
row « {rows {(im3B2W) — 1} — trunc ’

30

col < trunc
30

, (S.OUNDGi 7 2))

(SOUNDG_ O—Uthinf)]

Ss « stack (Ss

row , col row , col

else
Ss «—Ss

row , col row , col

else

continue

forie 0..rows(Ss)—1

for j € 0..cols(Ss) —1

if Ss #0AALB@SmoothSheets >0
1) L)

cl«—cl+1
TOW <— rOWS (Ss_ )
i,j

if row>1

Ssl  «—row
1,]

else
‘ Ssl 1
i,j
else
Ssl  «0
1,]
cl
Ss1

Lidar data provided the depth value for each pixel by taking an average value. This will produce an
uncertainty, considering each sounding, used to accomplish the average,



‘SoundsTotalSS := || ox «— round (1.645 - rmseX , 0)

oy « round (1.645 .rmseY , 0) oSoundsTotal ALB := || SOUNDG «+— SOUNDGALB

Ss « identity (dim) - 0 ox « round (1.645 - rmseX , 0)
for i € 0..rows (SOUNDG) — 1 oy «—round (1.645 - rmseY , 0)
if UtmXinf<SOUNDG < UtmXsupAUtmYinf<SOUNDG < UtmYsupASOUNDG >0 S5 «— identity (dim) -0
i UtmAint < oS PtmASUPALIMYINES S UtmYsup e for i € 0..rows (SOUNDG) — 1
(SOUNDG — Uthinf) <SOUNDG _ Uthinf) if UtmXinf<SOUNDG . < UtmXsup AUtmYinf < SOUNDG 1 <UtmYsupA—9999 < SOUNDG , <0
i1 i1 i i, i
Yl 30 — trune 30 (SOUNDG  —UtmYinf) (SOUNDG  —UtmYinf)
(SOUNDG‘ " Uthinf) (SOUNDG‘ - Uthinf) Y1 e éo — trunc éo /
Xl 30 — trunc 30 (SOUNDG_ ) —Uthinf) (SOUNDG_ O—Uthinf)
- - X1 ’ —t ’
S “ 30 e 30
30 30 0 30
( inf) if 20y s W0 s X
. SOUNDGiyl—Uthmf} 30 = =30 30 =7 230
row « (rows (im3B2W) — 1) — trunc 30 (SOUNDG_ - Uthinf>
<SOUNDG_ . Uthinf) row «+— (rows (im3B2W) — 1) — trunc éO
col «—trunc 30 (SOUNDG, —Utminf)
Ss «stack (SS o (SOUNDG. 2)) col « trunc ’30
else Ss «—stack (Ss o (SOUNDG‘ 2))
Ssrow , col - Ssrow , col else
else Ssrow , col - Ssrow ,col
continue clse
forie0..rows(Ss)—1 continue

for j € 0..cols(Ss) —1

forie 0..rows(Ss)—1
if Ss  #0ASmoothSheets@ALB >0
1,] 1]

for j € 0..cols(Ss)—1

cle—cl+1 if Ss #0AALB@SmoothSheets >0
1,] 1,]
row «— rows (Ss
i,j cl—cl+1
SmoothSheets « 2.5 TOW «— rOWS (SSA )
if row>1 ALB < 0.5 o
«—0.
Ssl SmoothSheets if tow> 1
o \row ALB
Ssl  «—
else i,j
row
Ssli | +— SmoothSheets else
Ss1 «— ALB
else i,j
Ssli | —0 else
Ssl  «0
Cl 1)
Ssl
cl
Ss1

oSounds:=ocSoundsTotalSS



Sounds2 := || for j € 0..rows (Sounds) — 1
for k € 0.. cols (Sounds) — 1 takes the Sound Matrix and transforms it into a vector, with oSounds?2 := || for j € 0..rows (Sounds) — 1
if Sounds =0VSounds =-—9999 the O values converted into -9999 according to ASCII format. for k € 0.. cols (Sounds) — 1
- ke
: : if Sounds =0VSounds =-9999
[ sss  —9999 i .k
Js
! Sss = —9999
else i,k
H Sss. o Sounds . else
[ " “ Sss «—ocSounds
ik ik
Sss
Sss

Recording only available sounding elements on both
vectors to perform the adjustment

EDO:=0 ED1:=8 Extinction depth

This oFiltimO represents the uncertainty propagation
due to filtering. The variables format show what is the
expected names for the variables.

SFiltim0 (im#B#W , i#B#) := || o « ofilt (i#B#)
k<0
for i € 0..rows (Sounds2) — 1

for j € 0.. cols (Sounds2) — 1

Im0 (imSDB) := || k « 0
for i € 0..rows (Sounds2) — 1
for j € 0.. cols (Sounds2) — 1

if ED1>Sounds2 >EDOAImSDB #-—9999
v Y if ED1>Sounds2 >EDOAImM#B#W  +£-9999
Out «— imSDB i,j fof
k i,j
Out <o
k—k+1 k i,]
else k—k+1
H continue else
H continue

Out
Out

IndexSounding (imSDB,m,n) := || S + Sounds2

for i € 0..rows (Sounds2) — 1 S2 « Soundings0 (imSDB)
m<—m

for j € 0.. cols (Sounds2) — 1
if ED1>Sounds2 >EDOAImSDB  #—9999 nen
i,j i,j k—0
. for i € 0..rows (Sounds2) — 1
o for j € 0.. cols (Sounds2) — 1

Soundings0 (imSDB) := || k « 0

Ssk «— Sounds2

k—k+1
|| ek if EDI>S >EDOAImSDB. #-—9999
else i, i
H continue ifi=mAj=n
k2 —k
Ss out 1
k—k+1
oSoundings0 (imSDB) := || k « 0 if out = 1
for i € 0..rows (Sounds2) — 1 Hout=
for j € 0.. cols (Sounds2) — 1 break
if ED1>Sounds2 >EDOAImSDB  #-9999 if out=1
o o Hbreak
Ss «—oSounds2
k b if k2=0AS2 #S
k—k+1 0" “m,n
H continue else
|12 — 12

Ss 1




Model3 (im1 ,im2) := || Im1 +— Im0 (im1

Im2 «— ImO 1m2

a<—ln

)
)
j

Based on Dierssen

Model4 (im1 ,im2) :=

forieO.

a <« In

1

a

Based on Stumpf

oModel3 (im#B2W , im#B3W ,i#B2 , i#B3) :=

for i € 0..rows (Im0 (im1)) —

Im1 « Im0 (1m1)
Im2 « Im0 (im2)
(1

S(im):=

.tows (Im1) —1|
Iml ( ‘
Im2 ( ‘

\

o1 « oFiltim0 (im#B2W , i#B2)
62 « oFiltlm0 (im#B3W , i#B3)
Im1 + Im0 (im#B2W)

Im2 « Im0 (im#B3W)

forie 0..rows (Iml)—1

Soundings0 (im)

oS (im) := 6Soundings0 (im)

Based on Stumpf

Model3 (im1 ,im2) := || Im1 < Im0 (im1)
Im2 « ImO (im2)
forie 0..rows Iml)— 1’
In (Iml ) |
|
|

i In (ImZ )

Based on Dierssen

oModel4 (im#B2W , im#B3W , i#B2 , i#B3) :=

ol

i

2

62 «In (Iml_)

i\ ||l +In (Im2_) *

2

Im2 - (ln (lmzi))

trunc (min (im3B2)) =

61 « oFiltim0 (im#B2W , i#B2)
62 « oFiltim0 (im#B3W , i#B3)
Im1 « ImO (im#B2W)

Im2 « ImO (im#B3W)
forie0..rows(Iml)—1

ol : o2

1 1

a <«

i Iml —bb Im2 —cc

8329

2

round (Model (im1 ,im2) + 1000, 0)
csort | augment 1000

,S(im])) ,0)

Least Squares Method (Diersen et al.,

2003): A0*X=L0, VO=A0*X-LO

A (im1,im2) := || Log « Model (im1 ,im2) L(im1):=S(im1)
for i € 0..rows(Log) — 1
A Lo
o T % oL (im#B#W) := oS (im#B#W)

A'1<—1




o (iml,im2) =

m0 (iml ,im2):=

Depth (im1 ,im2) :=

oL « oL (iml)
L« L0 (iml ,im2)
forie 0..rows(L)—1

1\2
c—|—
i oL

A« A0 (im1 ,im2)
L« L0 (iml,im2)
Weeo (irr_ll ,im2)

W (iml ,im2):=

A0 (iml ,im2) :=A (iml ,im2)

L0 (im1,im2) =L (im1)

oL « oL (iml)
L« L0 (iml,im2)
forie0..rows(L)—1

ol

(O
i,i

Aord2 (iml ,im2) =

ml (iml,im2) :=

oA0 (im#B#W ,im&B&W , i#B# ,i&B&) := cA (im#B#W , im&B&W , i#B#, i&B& )

oL0 (im#B#W , im&B&W , i#B#, i&B& ) := oL (im#B#W)

Log < Model (im1 ,im2)
forie 0..rows(Log)—1

A e (Log.)2
A« Log

A 2<—l
[
A

A« A0 (im1,im2)
L« L0 (iml,im2)
Weo (irr_ll ,im2)

rows (A) — 1

>

n=0

(A) ¥
AtWA — 7

AtWL =0

((AtwA) ™"+ AtWL)

rows (A) — 1

>

n=0

rows (A) — 1 rows (A) — 1
B W 5 () ()Y
=0 n, n =0 n, n, n
AtWA rows (A) — 1 rows (A) — 1
() ()™ ()Y
— n,0 n,l n — n,1 n
n=0 n=0
rows (A) — 1
= () ()
=0 n, n n
AtWL rows (A) — 1
() (5
=0 n,l n n
((AtwA) ™" AtWL)
A« A0(iml ,im2)
L« LO0(iml ,im2)
W o (iml ,im2)
[ rows (A) — 1 rows (A) — 1
oY E ()Y
=0 n, n =0 n, n, n
N rows (A) — 1 rows (A) — 1
o R
I =0 n,0 n,l n =0 n,l n
[ rows (A) —1
= () ()
=0 n, n n
Ue rows (A) — 1
()
I =0 n,l n n
N U-N .U
A- 1,1 0 o1 1| 1
-N .U+N Ul N «N —-N =-N
1,0 0 0,0 1 0,0 1,1 1,0 0,1




A0(iml1,im2) := A (im1,im2) L0 (im1,im2):=L(im1) Aord2(iml,im2):= || Log < Model (im1 ,im2) o (im1,im2):= || oL « oL (iml) GAO0 (im#B2W , im#B3W , i#B2 , i#B3) := cModel3 (im#B2W , im#B3W , i#B2 , i#B3)
for i € 0..rows(Log) — 1 L« L0 (iml,im2)
A« (Log)? forie 0..rows(L)—1
.0 ( i) Bt oLO0 (im#B2W , im#B3W , i#B2 , i#B3) := cSoundings0 (im#B2W)
A —Log GE(_]
i,1 i 1 GL,
A 1 1
i,2 G
A
a0:=A0 (im3B2W,im3B3W) 10:=L0 (im3B2W,im3B3W)
—1 T .
bbb ::ao-((aoT-ao> -a0T~10)—10 \/M —0.829
rows (bbb) —2
-1
0.118399 0.071527 ((aOT -a0) -a07T. 10)0: 578.943  79.039

max (a0%) =1.016543  min (a0®) = 1.004508

VO (im1,im2) == | m0 <m0 (im1, im2)

VTWYV (iml,im2):=| 6 + o (im1 ,im2)
ml «ml (iml ,im2)

V0 + V0 (im1,im2)
rows (V0) — 1
> V0-.c-V0

=

VTV (iml,im2) :=|| 6 + o (iml ,im2)
V0« V0 (iml,im2)
rows (V0) — 1
> V0.V0

i=0

XO<—mO
X1 «—ml
Ar« A0 (iml ,im2)
Lr«+ L0 (iml ,im2)

V—Ar-X—Lr
A%

A « A0 (im3B2W ,im3B3W)
L« L0 (im3B2W ,im3B3W)
W «— o (im3B2W ,im3B3W)

rows (VO (im3B2W , im3B3W)) — 2

_ [ 750.499 —760.259

A «— A0 (im3B2W ,im3B3W)
L« L0 (im3B2W ,im3B3W)
W « o (im3B2W , im3B3W)

—760.259  770.152

rows (VO (im3B2W , im3B3W)) —2 -

cA0 (im3B2W ,im3B3W ,i3B2, 13133)0 =0.003

rows (A) — 1 rows (A) — 1 rows (A) — 1 rows (A) — 1

SOANW X (A (AW, SO X (A
AtWA rows (A) n__lo nr;\(»)vs (A)—1 , AtA — rows (A) r_:_lo nr;v(s)/s (A)—1

SO G o) 5 () 5 ()
VTWV (im3B2W ,im3B3W) CACWA-! VTV (im3B2W ,im3B3W) ALA!

[ 75195 —761.708
| =761.708 771.598

m0 (im3B2W , im3B3W) = 580.159

6A0 (im3B2W ,im3B3W ,i3B2, 13133)0 -m0 (im3B2W ,im3B3W) = 1.53

0,0

0,0

2
\/797.251-A(im3B2W,im3B3W) +818.135+(1)* +2 (—807.622) - A (im3B2W,im3B3W) (1) =0.092

2

0,0

\/ 797.251 - A (im3B2W , im3B3W)

2 2

+818.135~(1)2+0A0(im3B2W,im3B3W,i3B2,i3B3)O -m0 (im3B2W,im3B3W) +2 (—807.622) - A (im3B2W,im3B3W) (1) =1.53

0,0

0.092
——=6.01
1.53 %



X (iml1,im2) ::[

m0 (im1 ,im2)
ml (iml,im2)

V (iml,im2):= A (im1,im2) + X (im1,im2) — L (im1)

T
X2:= ((Ao (im3B2W,im3B3W) - A0 (im3B2W, im3B3W)>

2X2 (iml ,im2) :=

—1

AX « A0 (im1,im2) « X2
uL < mean (LO (im1 ,im2))
L« L0 (iml,im2)

rows (A0 (iml , im2)) — 1

)

rows (A (iml ,im2)) — 1

S ()

1—

Depth2 (im1 ,im2) := || A < A0 (im1 ,im2)

L« L0(iml ,im2)
W o (iml ,im2)
Eq « rows (A)

Eq—1
cl «— ZW)
c2 A O-L-W)
3—| > A O-W)

cd «— LW

csS—| > Wn-(An 0)2)
(210- c2—c3.c4)
clec5—(c3)’
(—c3+c2+c5-c4)
clec5—(c3)?
<A<O)> +m0+ <A<1)> +ml

m0 «—

ml «—

T T
<AO(im3B2W,im3B3W) -W(im3B2W,im3B3W)-AO(im3B2W,im3B3W)> -(Ao(im3B2W,im3B3W) -W(im3B2W,im3B3W)-LO(im3B2W,im3B3W)>:[

EstDepth  #2410AED1 > SoundsTotalALB > EDO
i, ]

T

A0 (im3B2W,im3B3W) -LO0(im3B2W ,im3B3W)

mO (im1 ,im2):=

) [ 578.943
~ | —582.276

12X2 (im3B2W , im3B3W) = 0.802077555186

A« A0 (iml ,im2)
L« LO0(iml,im2)
W o (iml ,im2)
Eq « rows (A)

Eq—-1
cl—| > W)

n=0

2| > A L -W)

Eq—1

c3—| >, O-W)

n=0

Eq—1
cd—| DL W)
n=0 " "
Eq—-1

S—| S w -(A 0)2)
n=0 n n,
(clec2—c3-c4)
—
clec5—(c3)?

|

ml (iml,im2) :=

—1

A — A0 (iml ,im2)
L« L0 (iml ,im2)
W o (iml ,im2)
Eq < rows (A)

Eq—-1

cl—| > W)

2| XA L -W)
=0 n, n n
q—

c3 «— A O-W

Eq—1
cd—| DL -W)

n=0

(—c3+c2+c5-c4)
clec5—(c3)?

SS—| > Wﬂ-(An’O)z)

ml «—

580.159198359936
—583.501815967378



DepthFinal (im#B2W , im#B3W ) :=

m0 < mO (im#B2W , im#B3W)
ml < ml (im#B2W , im#B3W)

maxLog < max (AO (im#BZW ; im#B3W)<O>>
minLog « min (Ao (im#B2W , im#B3W)<O))
for i € 0..rows (im#B2W) — 1

for j € 0. (cols (im#B2W) — 1)

try

tl—1

t2 — im#BZWi y >0

In (im#Bzw, ,—bb)
1,])

t3 < minLog < <maxLog

In (im#Bsw 4—cc)

1,]

t4 «+— ED1 > SoundsTotalALB > EDO
1,])

iftl=IAR=1A3=1Ad=1
In (im#Bzw .—bb)
1,])

D « : +m0+ ml
i,ji In <1m#B3W. A—cc)
1,)
else
D 2410

1,]

on error
D« 2410

»J

‘DepthOpt (im#B2W , im#B3W , i#B2 , i#B3) := || the < the

DF « DepthFinal (im#B2W , im#B3W)
A« A0 (im#B2W , im#B3W)

©)
maxLog < max (AO (im#B2W , im#B3W) )

minLog « min (Ao (im#B2W , im#B3W)<O>>
GA «— A0 (im#B2W , im#B3W , i#B2 , i#B3)
L« LO (im#B2W , im#B3W)
oL « oL0 (im#B2W , im#B3W , i#B2 , i#B3)
W o (im#B2W , im#B3W)
Eq « rows (A)

Eq—1
cl—| > Wn)

n=0
Eq—1

2| > A .
q—

33— > A W

q—
c4—| DL -W
n=0

Eq—1
S—| S w -(A 0)2)

D«cl.c5—(c3)*
Fl«(cl+c2—c3-c4)
F2«— (—c3+c2+c5-c4)
ofilt2 « ofilt (i#B2)
ofilt3 « ofilt (i#B3)

the:=3

DepthFinalOrd2 (im#B2W , im#B3W ) :=

_— ”(cl-Lk.Wk—c4-Wk Fl-(cl-z-Wk-Ak 0_2'°3'WM ﬁ

A + Aord2 (im#B2W , im#B3W)
L« L0 (im#B2W , im#B3W)

mo—((a7-2) - (a7.1)),
m e ((a7) " (a7-1),
( ")

2

. A
=i
m2<—<AT-A) (A

()
maxLog < max (AO (im#B2W , im#B3W) )

minLog « min (Ao (im#B2W , im#B3W)<O>)
for i € 0..rows (im#B2W) — 1

for j € 0.. (cols (im#B2W) — 1)

try

2
In (im#B2W ,—bb)
1,)

D «

fiof In (im#B3W‘ = cc)
1,]

else

D <2410

1,]

on error
D« 2410

»J

if j>72A(72<j<100Ai>128) = 0AIm#B2W >0AminLog <
1,])

In (im#Bzw —bb

»)

.m0+

In (im#B3W. — cc)
1,]

In (im#B2W —bb

J

; <maxLog
In (1m#B3W, - cc)
i,

-ml +m2



tay =1 [ Y e (Y S Y N
Rlae— >, = > +GA
k=0 D D k

co_1 ((((cl+L +W —c4-W Fl-(cl-Z.W-A —2-c3-W)
d k k k k k,0 k

R1b«+ Z =
—0 D D?

—c2+W —c3-L «W +2:c4.-W - A Fz.(cl-z.W-A —2-c3-W)
k k k k k,0 kK k,0 k

D D?

°(GA)2
k
s 1 |[(—€2+W —c3:L «+W +2:c4-W A F2-(cl-2-W-A —2-c3-W)
“ k k k k k,0 k k,0 k

Rlce— >, —
k=0 D D’

cleA W —c3.-W ]
k,0 k k

oL

k

«0A
k

R2a «+

Eq—1

2 b
a1 [—C3-A W +c5-W cleA W —c3.W

q k,0  k k k,0 k& k

> ch

R2b . oLk .

k=0 D
Eq-1 —c3-Ak70-Wk+c5-Wk i

R2c ]g 5 ~oL

for i € 0..rows (im#B2W) — 1

for j € 0..(cols (im#B2W) —1)

try

if DF #2410
1,]

»J

In (im#BZW‘ — bb)

An

«—
In (im#B3W_ — cc)
1,]
o2 «—ofilt2
i

03 —ofilt3
1,]

2 63 +In (im#B2W' )

o2 i,j
_l’_

(im#Bzw In (im#B3W, )
1) 1,]

GAn «—

2
im#B3W -« (m (im#B3W‘ ))
1,] 1,]

2
F1
R1<—(D -cAn) +An’ +Rla+2-An-RIb+Rlc
R2 — An? -R2a+2-An-R2b+R2¢c
¥ «—VRI+R2
1,]

else

Y <2410
i

on error
T <2410
1,]

t1 == time (the)

ErrorDepth YDepth (im3B2W ,im3B3W ,i3B2,i3B3)

t2 := time (the)

t3 := time (the)

ErrorDepth2 := ZDepthOpt (im3B2W ,im3B3W ,i3B2, i3B3)




t4 == time (the)

MinTVU:= || for i € 0.. rows (ErrorDepth2) — 1
for j € 0.. cols (ErrorDepth2) — 1
if ErrorDepth2 #2410

1]
out R ErrorDepth2
con i,]

| cont «— cont+ 1

min (out)

ED1=38 ED0=0

EstDepth < DepthFinal (im3B2W , im3B3W)
Soundings < SoundsTotal ALB
for i € 0..rows (EstDepth) — 1

for j € 0.. cols (EstDepth) — 1
if EstDepth. #2410AED1 > Soundings. > EDO
1,] 1,]

2
Res «— Res+ (EstDepth_ _— Soundings )
1)

1)

||k<—k+1

V)

—

MaxTVU :=

for i € 0..rows (ErrorDepth2) — 1
for j € 0.. cols (ErrorDepth2) — 1
if ErrorDepth2 #2410
1,]

out <« ErrorDepth2

cont j

| cont < cont+ 1

max (out)

MeanTVU :=

for i € 0..rows (ErrorDepth2) — 1
for j € 0.. cols (ErrorDepth2) — 1
if ErrorDepth2 #2410

1,]
out R ErrorDepth2

con j

| cont < cont + 1

mean (out)

Mean absolute difference between Estimated Depths and ALB data

=[1.651 12534]

MADTotalArea :=
Soundings < SoundsTotal ALB
for i € 0..rows (EstDepth) — 1

for j € 0.. cols (EstDepth) — 1

Res +— Res + |(EstDepth' i
1,]
k—k+1

MADTotalAreaOrd2 =[1.79 4758 ]

EstDepth < DepthFinal (im3B2W ,im3B3W)

— Soundings

if EstDepth  #2410AEDI >Soundings >EDO|
1,] 1,]

)

MADTotalArea2 :=

max (m0 (im3B2W ,im3B3W) - A0 (im3B2W ,im3B3W ,i3B2,i3B3)) = 1.54

| MADTotalAreaOrd2 :=

EstDepth — DepthFinalOrd2 (im3B2W , im3B3W) |
Soundings < SoundsTotal ALB |
for i € 0..rows (EstDepth) — 1 |

|

else

for j € 0.. cols (EstDepth) — 1 | |

if EstDepth #2410 AEDI > Soundings ,>ED0\‘ |
1,] 1,])

Res « Res + ‘(EstDepth‘ “— Soundings ) ]
1,]

1,]

e flen ] H|

if bb=0Acc=0 |

=) '

“Not Calculated” i

EstDepth < DepthFinal (im3B2W ,im3B3W)
Soundings < SoundsTotal ALB

for i € 0..rows (EstDepth) — 1

for j € 0..cols (EstDepth) — 1

if EstDepthi j3&2410/\ED1 > Soundingsi j >EDO

else
( Res  « —9999

]

Res «+ ‘(EstDepthl ~— Soundings )‘
i,] 1,) 1)

Res




ControlPoints (AreaPerc) :=

DEPTHS (AreaPerc) :=

EstDepth < DepthFinal (im3B2W , im3B3W)
ALB « SoundsTotal ALB
SS < SoundsTotalSS
fori € 0..rows(ALB) -1
forj e 0..cols(ALB)—1
if (ALBi >OASS >o>
=SS

j i,j

-
if AreaPerc<100%
SS1 « submatrix (SS , 0, round (rows (SS) - AreaPerc,0) — 1,0, cols (SS) — 1)
for i € round (rows {SS) AreaPerc,0) .. rows {SS) — 1
for j € 0..cols(SS)—1

SS1  «+——9999

1,]

|
SS —SS1

for i € 0..rows (EstDepth) — 1
for j € 0.. cols (EstDepth) — 1
if EstDepth A#Z410/\<ALB‘ >0ASS ,<0)
i,] 1,] 1)

||k<—k+1

1,

Resk — ALB

Res

EstDepth « DepthFinal (im3B2W , im3B3W)
ALB « SoundsTotal ALB

SS « SoundsTotalSS
forie0..rows(ALB)—1

for j € 0..cols (ALB) — 1
if (ALB_ >0ASS _>o)
1,] 1,]

else
) SS — —9999
1,]

AreaPerc < 100%
SS1 « submatrix (SS, 0, round (rows (SS) - AreaPerc,0) — 1,0, cols (SS) — 1)
for i € round (rows (SS) - AreaPerc,0) .. rows (SS) — 1
for j € 0..cols(SS)—1
SSli +——9999

5]

SS  «SS

] i,j

if

I
SS —SS1

for i € 0..rows (EstDepth) — 1
for j € 0.. cols (EstDepth) — 1
if EstDepth ¢2410A(ALB, >0ASS
1] 1,

1

<0)

i)
” Resk «— EstDepth
1,]

||k<—k+1

Res

TVUsup (AreaPerc) :=

TVUinf (AreaPerc) :=

EstDepth < DepthFinal (im3B2W ,im3B3W)

TVU « ZDepthOpt (im3B2W ,im3B3W ,i3B2,i3B3)
ALB «+ SoundsTotalALB

SS « SoundsTotalSS

forie0..rows (ALB)—1

for j € 0..cols(ALB) —1
if (ALB. >0ASS ,>o)
1,] 1,]
[ss —ss
l

1,) 1]
if AreaPerc <100%

SS1 « submatrix (SS, 0, round (rows (SS) - AreaPerc,0) — 1,0, cols (SS) —1)
for i € round (rows (SS) - AreaPerc , 0) .. rows (SS) — 1

forj e 0..cols(SS)—1
SS1 «——9999
1)
SS «+SS1

fori e 0..rows(TVU)—1
forj e 0..cols(TVU) -1
if TVU _;&2410/\(ALB_ >0ASS _<0)
1,] 1,] 1,])

Resk «— EstDepth  +1.96 TVU
1,] 1,]

k—k+1

Res

EstDepth < DepthFinal (im3B2W , im3B3W)

TVU « ZDepthOpt (im3B2W ,im3B3W , i3B2,i3B3)
ALB « SoundsTotalALB

SS « SoundsTotalSS

fori e 0..rows(ALB)—1

for j € 0..cols (ALB) —1
if (ALB. >0ASS .>0)
1,] 1,])
Hss‘ —SS

1) 1)
if AreaPerc<100%
SS1 « submatrix (SS, 0, round (rows (SS) - AreaPerc,0) — 1,0, cols (SS) — 1)
for i € round (rows (SS) - AreaPerc, 0) .. rows (SS) — 1

for j € 0..cols(SS) —1

SSI « —9999

J

SS « SS1
fori e 0..rows(TVU)—1
for j € 0..cols(TVU) -1
if TVU. i;ez410/\<ALBi j>0/\ssi j<o)

Resk «— EstDepth —1.96 TVU
1,] 1,]

k—k+1

I
Res




ContaAcertos (AreaPerc) := || [CP D I o]« [ControlPoints (AreaPerc) DEPTHS (AreaPerc) TVUsup (AreaPerc) TVUinf(AreaPerc)|
forie0..rows(CP)—1

if (CP_ > 2_) v (CP_ < c_)

I H cont «— cont+ 1
EDmax :=20

cont
1 P —
rows (CP)
SoundingsTot8 (im3B2W ,im3B3W) := ||k <0
SoundingsTot (imSDB) := || k « 0 Stumpf (im1 , im2) = || k — 0 for i € 0..rows (SoundsTotalALB) — 1
for i € 0..rows (Sounds2) — 1 for i € 0..rows (Sounds2) — 1 for j € 0.. cols (SoundsTotal ALB) — 1
for j € 0..cols (Sounds2) — 1 for j € 0..cols (Sounds2) — 1 if 8> SoundsTotalALB  >0Aim3B2W #—9999
1) 1]
if EDmax > Sounds2 >0AimSDB #-9999 if EDmax > Sounds2 >0Aiml #£-9999
i i, i i, Ssk o SoundsTotalALB
. ’ 1]
s, Sounds2 . In (im1, ) In (im3B2W, )
[ S i,j
ke—k+1 S In (i S S e——
- £ In <1m2i,j) sk,l - In (im3B3W_
else K k41 i,
—
H continue k—k+1
else
else
Ss continue H continue
Ss 2
corr (Ss(O> , Ssm)
Xx1 Xx2 Xx3 Xx4|_[ DEPTHS (AreaPerc) DEPTHS (AreaPerc) DEPTHS (AreaPerc) DEPTHS (AreaPerc) Ss
Yyl Yy2 Yy3 Yy4 ControlPoints (AreaPerc) TVUsup (AreaPerc) TVUinf(AreaPerc) DEPTHS (AreaPerc)
1 —%' (X;“) Xxl Xx2 Xx3 Xx4 csort (Xx1,0) csort (Xx1,0) csort (Xx1,0) csort (Xx1,0)
f(x,p,0)=——="e [ ] = ) ) 0 0
e Yyl Yy2 Yy3 Yy4 csort (augment (Xx1,Yy1),0)  csort(augment (Xx1,Yy2),0) csort (augment(Xx1,Yy3),0) csort(augment (Xx1,Yy4),0)

MM := Stumpf (im3B2W ,im3B3W) LL := SoundingsTot (im3B2W)

2

AreaPerc =25 1
reatiere % MM := csort (augment (LL , MM) , 0) LL:=csort(LL,0) corr (MM, LL) =0.802
ContaAcertos (AreaPerc) =99.3
onfancer OS( red erc) % ED:=|{forie 0..rows (LL) -1 . .
. (1) max (SoundingsTot (im3B2W)) = 6.6
Predicted := ContaAcertos (AreaPerc) = 99.3% Out +—4 ED := csort (augment (LL , ED) , 0)
Out max (Sounds2) = 6.6
PlotaErros (AreaPerc):= || [CP D X o]+« [ControlPoints (AreaPerc) DEPTHS (AreaPerc) TVUsup (AreaPerc) TVUinf(AreaPerc)| N max (SoundsTotal ALB) = 7.883
EstDepth < DepthFinal (im3B2W , im3B3W) ~
forie 0..rows(CP)—1 ' . max (SoundsTotalSS) = 8.7
if (CP. >X\V(CP <o 6 :
i i i i LT 14
Res «CP ° S 1.4
k,0 i o 1.7
Res D 1 — ’
K, 1 i -
| ke—k+1 3 - ,LL. : 23
LL— 23
csort (Res, 1) 2 ED 2.9
S 2.9
. ‘ 2.9
N 2.9
1.(J05.006.007.008.009..01.011.012.018.01%.015.016.017.018 29
3.3
MM :
Mini :=—10 MM
Maxi:=10
Step :=Mini + 1 Step=—9

min (1)



42.19%

Predicted =99.3% 10
AreaPerc =25%

Yyl

-10

-8

max (L (im3B2W)) = 6.6

min (L (im3B2W)) =0.2

6.501 6.479
6.085 6.484
6.356 6.484
6.333 6.483
6.056 6.482
6'142‘(y2 _ 6.484 Yy3
6.321 6.483
6.243 6.488
5.866 6.49
6.24 6.486
6.349 6.492
6.365 6.494

2
corr(Yyl,Yy4) =0.916

b /
o2
6 / 4 6

10} Predicted =99.3%
AreaPerc =25%

\4

10 -10 -8 —6 —4 -2 )

2

, . o
corr(A(1m3B2W,1m3B3W) ,L(lmSB2W)) =0.802

0.097
: : [—0.727 ]
0.449 3.464 0726
0.444 3.464 0724
0.444 3.464 074
0.447 3.465 o1
0.449 3.465 o719
0448 | yyq= 34661 xxi= —0.713042 =
0.451 3.467 o
0.447 3.467 ol
0.447 3.469 :

0.452 3.469 —0.717
0.45 3.471 —0.713
0.453 3473 —0.713

\4

6 8 10 -10 -8 —6 —4

2

. , o .
corr (A (im3B3W,im3B4W) ,L (1m3B2W)) =0.103

0.407
[—0.727] : :

—0.726 4.743 4.743
—0.724 4.743 4.743
—0.724 4.743 4.743
—o721 4.743 4743
0719 4.744 4.744
—0.719Xx3 = j;jj Xxd = j-;jj
:8;1; 4.744 4.744

Pt 4.744 4.744
—o. 4.744 4.744
—0.713 4744 4.744
—0.713 4.744 4.744

v

4+
7 /
Tt / A 6

2

, . o
corr(A(1m3Bzw,1m3B4w) ,L(1m3Bzw)) =0.512

0.394



Residuals := || DF « DepthFinal (im3B2W , im3B3W)
ST < SoundsTotal ALB
forie 0..rows(ST)—1

for j € 0..cols(ST)—1
if ED1>ST >EDOADF #2410
l?] 17]

else
‘ Res 2410

Res « |DF_ —ST
i, i,j i,j

1,)

Res

PercTVUvsAbsDiff := || In «+— TVUvsAbsDiff
forie 0..rows(In)—1

for j € 0..cols(In) —1
if In #2410
1]

contT «— contT + 1

ifIn =1 |

i,j |
|

“ contl «—contl + 1

MADTotalArea :=

=99.29

EstDepth < DepthFinal (im3B2W , im3B3W)
Soundings < SoundsTotal ALB
for i € 0..rows (EstDepth) — 1

for j € 0.. cols (EstDepth) — 1
if EstDepth. #2410AED1 > Soundings _>EDO‘
i,] 1,]

Res <+ Res + |(EstDepth. ~— Soundings )| |
1 7.] 1 7.]
k—k+1 ’

—

~|%
w1

~—
=~

[ |

TVUvsAbsDiff:=

TVU « ErrorDepth2

DF « DepthFinal (im3B2W , im3B3W)

ST < SoundsTotal ALB
forie 0..rows(ST)—1

for j € 0..cols(ST)—1

) Out «+1
1,]

else

) Out 0
else

l’J
Out « 2410

1,])

Out

if |DF_ —ST .|§1.96-TVU. _
i,j i,] 1,

if EDI>ST >EDOADF #2410
17] l?]

]




Depths3D := || DF < DepthFinal (im3B2W ,im3B3W)
Out0 « concat (“ncols ”, num2str (cols (DF)))

Outl « concat (“nrows ”, num2str (rows (DF)))

Out2 « concat (“xllcorner ”, num2str (UtmXinf))

13

Out3 « concat {“yllcorner , num2str {UtmYinf))

Out4 «— “cellsize 30”
Out5 «— “nodata_value 2410”

for i € 0..rows(DF)—1
v0 «— num2str (round DF o’ 3))

for j € 1..cols(DF) -1

” v0 < concat (VO , 7, num2str (round (DF_ _, 3)))
| Y

Out «—v0
cont + 6

cont «— cont+ 1

Out

Sounds3DTotal := | DF < SoundsTotal
OutO « concat (“ncols ”, num2str (cols (DF)))

Outl « concat (“nrows ”, num2str (rows (DF)))
Out2 « concat (“xllcorner ”, num2str (UtmXinf) )
Out3 « concat (“yllcorner ”, num2str (UtmYinf))
Out4 «— “cellsize 30”

Out5 «— “nodata_value 2410”

for i € 0..rows(DF)—1
v0 «— num2str (round (DF  ,3))
\ \one))

)

forj e 1..cols(DF)—1
v0 < concat (VO , 7, num2str (round (DF_ N 3)))
J

17

Out «—v0

cont + 6

cont «+— cont+ 1

Out

Residuals3D := | DF < Residuals
Out0 « concat (“ncols ”, num2str (cols (DF)))

Out1 « concat (“nrows ”, num2str (rows (DF)))

Out2 « concat (“xllcorner ” , num2str (UtmXinf) )

113

Out3 « concat {“yllcorner ” , num2str {UtmYinf))

Ou‘[4 «— “cellsize 30”
Ou‘[5 < “nodata_value 2410”

fori e 0..rows(DF)—1
v0 «— num2str (round DF o 3))

for j € 1..cols(DF)—1

“ v( < concat (VO , 7, num2str (round (DF_ B 3)))
| Y

Out «—v0
cont + 6

cont < cont+ 1

Out

TVU3D := || DF < ErrorDepth2
Out0 « concat (“ncols ”, num2str (cols (DF)))

Out1 « concat (“nrows ”, num2str (rows (DF)))
Out « concat (“xllcorner ” , num2str (UtmXinf) )
Out3 « concat (“yllcorner ”, num2str (UtmYinf))
Out4 «— “cellsize 30”

Out5 «— “nodata_value 2410”

for i € 0..rows (DF) — 1
v0 < num2str (round DF 3))

for j € 1..cols(DF)—1
v0 « concat <v0 , <7, num2str (round (DF o, 3)))
]

1,

Out «—v0

cont + 6

cont < cont+ 1

Out

TVUxAbsDiff:=

DF « TVUvsAbsDiff
Outo « concat (“ncols ”, num2str (cols (DF)))

Outl « concat (“nrows ”, num2str (rows (DF)))

Out2 « concat (“xllcorner ”, num2str (UtmXinf))

13

Out3 « concat {“yllcorner ” , num2str {UtmYinf))

Out4 «— “cellsize 30”
Out5 «— “nodata_value 2410”

for i € 0..rows(DF) —1
v0 «— num2str (DF. )

forj € 1..cols(DF)—1
H v0 < concat (VO , 7, num2str (round (DF_
| '

Out «—v0
cont + 6

cont < cont+ 1

Out

)



CWD :=“C:\PhD\2015\00 Papers\Paper 1\Fort Myers FL\Outputs\ASCII new\”

. . PercTVUvsAbsDiff=99.29
CompArquivo :=“LinStumpf5x5AvgALB100.txt”
“ncols 256”
“ncols 256” “nrows 2567
« » . _ “nrows 256” a « “TotalSoundsALB.txt” = . .
o concat )(( TD(Zptgse . l(lfsgr]r)lrjArquWO) = | xilcomer 378330 WRITETEXT (a, Sounds3DTotal) xllcorner 378330
9 .
“ncols 256”
a «— concat (“AbsDiff’ , CompArquivo) = B H“MOWS 327586330”
WRITETEXT (a, Residuals3D) xeomner
“ncols 256” “ncols 2567
t(“TVU”.C Ardui _ “nrows 256 ' . )
as co_nca ( _ P rqulvo) “xllcorner 378330” a < concat (“TVUvsAbsDiff 7, CompArqulvo) = nrows 256
if bb=0Acc=0 . if bb=0 =0 “xllcorner 378330
| WRITETEXT (a, TVU3D) i po=0Ace= :
1 ’ | WRITETEXT (a, TVUxAbsDiff)
e”sg else
Jo

WRITEBMP (concat (address , “SoundsTotal ALB.tif””) , zoom (SoundsTotalALB - Escala, Amp , Amp)) =0

WRITEBMP (concat (address , “SoundsTotal ALB.tif”) , zoom (SoundsTotal - Escala, Amp , Amp)) =0

WRITEBMP (concat (address , “SoundsTotalSS.tif””) , zoom (SoundsTotalSS « Escala , Amp , Amp)) =0

WRITEBMP (concat (address , “SoundsSS.tif”) , zoom (SSsup - Escala, Amp , Amp)) =0



