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Introduction: Geocoder

A backscatter-data processing software by CCOM-JHC, UNH.

Project DTM Thematic Map Source Mosaic View Show Lut Options AVO Statistics

N

|542lJD2IJ,DIJ

y/ [313530.00 |314480 E

5413430.00 UTM Central Meridian 177.0

S nlins = 1060
Pizel Size  |0.50 neols = 1900

Edit Overlay Debugging About

urvey2012_T aputeranga_Westhdata\0014_20110308_223047.all

urvey2012_Taputeranga_West\data\0015_20110308_200107.all

urvey2012_T aputeranga_Westhdatah0015_20110308_223611.all

urvey2012_T aputeranga_West\data\0016_20110308_200415.all
urvey2012_Taputeranga_West\data\0016_20110308_224800.all
urvey2012_T aputeranga_West\data\0017_20110308_200646.all
urvey2012_Taputeranga_West\data\0018_20110308_200946.all ﬂ

urvey2012_T aputeranga_West\data\0019_20110308 2012593"‘:
survey2012 T aputeranga WWest\data\0020 20110308 2015525l e

Loading Default BP
Calculating &¥G ping 1000
filtered ping 1155

Antidliased ping 1154
processing ping 1000
processed ping 1155
Hlinhas=13900 #colunas=1060
tamanha do pizel= 0.50

utmX=313747.01 utm''=5419493.35 x=434 y=1053 pixel=255
back=NULL

Before...
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Introduction: Geocoder

A backscatter-data processing software by CCOM-JHC, UNH.

Project DTM Thematic Map Source Mosaic View Show Lut Options AVO Statistics Edit Overlay Debugging About
N

5420020.00
W |31 3530.00 |31 4480 E

5419430.00 UTM Central Meridian 177.0

S nlins = 1060
Pixel Size IIJ.50 neols = 1900

urvey2012_T aputeranga_West\datah0014_20110308_223047 all

urvey2012_T aputeranga_West\datat0015_20110308_200107.all

urvey2012_T aputeranga_West\datah0015_20110308_223611.all
urvey2012_T aputeranga_West\datat0016_20110308_200415.all
urvey2012_T aputeranga_West\datat0016_20110308_224800.all
urvey2012_Taputeranga_West\data\0017_20110308_200646.all

urvey2012_T aputeranga_West\datat0018_20110308_200946.all ‘j

urvey2012_T aputeranga_West\data\0013_20110308_201253.all
survey2012 T aputeranga West\data\0020 20110308 _201552. all e
Loading Default BP
Calculating %G ping 1000
filtered ping 1155
Antidliased ping 1154
processing ping 1000
processed ping 1155
Hlinhas=1300 #colunas=1060
tamanho do pizel= 0.50

utmx=314438.24 utm'=5419511.41 x=1816 y=1017 pixel=255
back=NLLL
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Introduction: main issue

The codependence of backscatter with

seabed-type and angle of acquisition
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Solution #1: Image-based methodologies
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Solution #1: Image-based methodologies

Mosaic segmentation possibilities:
* Manual or Automatic

 Variables:
* Pixel amplitude
« Statistics within neighborhood of pixels
« Textures
* Power spectra features

* Algorithms:
« k-means clustering
» Decision trees
* Neural networks
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Solution #2: Angular-Response-based methodologies
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Solution #2: Angular-Response-based methodologies

geocoder

Project DTM Thematic Map Source Mo: View Show Lut Options

N
5420020.00
W [313530.00 314480 E

5419430.00 UTM Central Meridian 177.0

S niins = 1060
Pixel Size  |0.50 nheols = 1900

hurvey2012 T aputeranga Westhdatah0000 20110308 202558, al IS
urvey2012_T aputeranga_West\data\0002_20110308_190940.all

urvey2012_T aputeranga_west\data\0003_20110308_191938.all

urvey2012_T aputeranga_‘West\datat0003_20110308_204309.all
urvey2012_T aputeranga_‘West\data\0004_20110308_192321.all
urvey2012_T aputeranga_West\data\0004_20110308_205156.all
urvey2012_T aputeranga_West\data\0005_20110308_211442.all
urvey2012_T aputeranga_‘West\data\0006_20110308_193043.all

urvey2012_T aputeranga_Westhdata\0007_20110308_193436.all _

tneen?2N1?2 Tannteranna WWestidataAiNNZ 20110308 211845 all

ping = 2620 gain = 1 power = 0 pw=50 range=0.0 depth=20.06 o~
tvg1 auto 1 roll 0.60 pitch 0.41 avg -236 spr 0.0 abs 0.00

PORT 87 (3141765, 5419556.1, -21.5m, -15.8)

N=-15.40F=-21.91 0=-30.302=2.45 C=6.70 5=1.2

NA=-8 66 FA=-36.80 0A=-58.64

STBD 87 (314177.2, 5419547,
N 4 F=-23.47 0=-31.86
N, F#:=36. 5

utmx=314178.28 utmY=5419672.45 x=1296 y=695 pixel=185
back="14.76

-21.6m, -15.9)
47 C=6.70 5=1.2
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a0t starboer ARC
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m -16.4
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Solution #2: Angular-Response-based methodologies

Project DTM Thematic Map Source Mo

N
5420020.00
w [313530.00 314480 E
5413450.00 UTM Central Meridian 177.0

S nlins = 1080
Pixel Size  |0.50 neols = 1900

urvey2012_T aputeranga_West\datat0002_20110308_190940.all
urvey2012_T aputeranga_West\datat0003_20110308_191938.all ‘
urvey2012_T aputeranga_West\datat0003_20110308_2043909.all
urvey2012_T aputeranga_West\data\0004_20110308_192321.all
urvey2012_T aputeranga_West\datat0004_20110308_205156.all
urvey2012_T aputeranga_West\datat0005_20110308_211442.all
urvey2012_T aputeranga_West\data\0006_20110308_193043.all

urvey2012_T aputeranga_Westidatah0007_20110308_193436.al _

nneen?21?2 Tannteranna WeshdataANNN7 2011030028 211245 all

View Show Lut Options

ping = 1782 gain = 1 power = 0 pw=50 range=0.0 depth=19.85 -
tva 1 auto 1 roll 1.26 pitch -2.23 avg -115 spr 0.0 abs 0.00

PORT 53 (313962.8, 5419551.4, -21.6m, -9.8]

N=10.08 F=-11.18 0=-16.132=4.46 C=5.82 5=-1.0

NA=-881 FA=-37.38 04=-57.66

STBD 59(313962.8, 54195425, -21.8m, -
N=9.46 7 .92 2=4.46 5

N 0 FA,

utmix=314182.33 utm''=5419524.68 #=1304 y=330 pixel=255
back=NULL

..~ starboard ARC LAV -
- port ARC ]
a -16.4 p A /—/
S Zinad
S :
> - 10 20 30 20 =0 €0 70 50
o=
w -33.6
m
|
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Solution #2: Angular-Response-based methodologies

geocoder
Project DTM Thematic Map Source Mo: View Show Lut Options
N
5420020.00

w |313530.00 314480 E

5413430.00 UTM Central Meridian 177.0

$ nlins = 1060
Pixel Size  |0.50 neols = 1900

hurvey2012_T aputeranga_‘Westidat 0_20110308_202558. 51l I8
urvey2012_T aputeranga_West\datat0002_20110308_190940.all [

urvey2012_T aputeranga_West\datay0003_20110308_191938.all

urvey2012_T aputeranga_West\data\0003_20110308_204309.all
urvey2012_T aputeranga_West\datah0004_20110308_192321.all
urvey2012_T aputeranga_West\datat0004_20110308_205156.all
urvey2012_T aputeranga_West\datat0005_20110308_211442.all
urvey2012_T aputeranga_West\data\0006_20110308_193043.all

urvey2012_T aputeranga_West\data\0007_20110308_193436.all _

neen?21? Tannteranna WWeshdatabNNN7 2011103008 211245 all

ping = 2126 gain = 1 power = 0 pw=50 range=0.0 depth=19.57 -

tvg 1 auto 1 roll 2.91 pitch -1.13 avg -173 spr 0.0 abs 0.00

PORT 70 (314046.9, 5419557.3, -21.4m, -15.5)

N=-16.24 F=-19.61 0=-14.93Z=2.23 C=6.70 5=1.4

Né=-8.82 FA=-36.63 04=-58.30

STBD 70314047 4, 54195484, -21.6m, -16.0)

N=-16.12 F=-17.24 0=-31.36 Z=2.56 C=6.82 5=1.1
F; 4

B
CLAL

2|
3

- 10 29 =0 ! <o ) S0 70 50
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Image-based vs AR-based methodologies

Image-based approach: AR-based approach:
To empirically compensate To attempt avoiding
for angular variation, so variation in seabed-type,
that remaining variations so that remaining variations
are approximately only due are approximately only due
to change in seabed-type. to change with angle.
+ Full use of data + Full use of data
spatial information angular information
- Discard angular - Discard data
information spatial information
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Geocoder improvements:

roject DTM ThematicMap Source Mosaic View Show Lut Options AVO Statistics Edit Overlay Debugging About

N
5420020.00
W |31 3530.00 314480 E

5419430.00 UTM Central Meidian 177.0
S nlins = 1060

Pixel Size II].H] ncols = 1900

aputeranga_! .
Survey201 Z_Tapu!erangq_Wesl\dala\OElUB 20110308 191938.all
urvey2012_T aputeranga_West\data\0003_: 2011EBDS 204309.all
uweyZEl‘IZ Taputelanga Wesl\data\DUIM 20110308 192321.all
_20110308_205156.all
Survey201 Z_Taputerangq_Wesl\dala\OEIUS 20110308_211442.all
survey2012_T aputeranga_West\data\0006_20110308_193043.all
urvey2012_T aputeranga_Westhdatat0007_20110308_193436. a1|
Mineen?M12 Tannberanna WeshdatabINN7 - 2M110308 211845 Al

ping = 2620 gain = 1 power = 0 pw=50 range=0.0 depth=20.06

tvg1 auto 1 roll 0.60 pitch 0.41 avg -236 spr 0.0 abs 0.00

PORT 87 (3141765, 5419556.1, -21.5m, -15.8)

N—154UF 21,91 0=-30302=245 C=6.705=1.2

NA=-8.66 FA=-36.80 0,

STBD 87 (314177.2, 541 9'547 5, -21.6m,-15.9) @
7 C=6.705=1.2
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Geocoder improvements:

N R Vo <

sizozoof f‘ £

W [313530.00 [3 - =
5419430.00

S
Pixel Size  |0.50
burvey2012_T aputeranga W

urvey2012_T aputeranga_
urvey2012_T aputeranga_!
urvey2012_T aputeranga_'
urvey2012_T aputeranga_!
urvey2012_Taputeranga_
urvey2012_Taputeranga_W e =
urvey2012_T aputeranga_' =3

urvey2012_T aputeranga_'

212 Taniberanaa i

ping = 2620 gain = 1 power
tvg1 auto 1 roll 0.60 pitch
PORT 87 (3141765, 54199
N=-15.40F=-21.91 0=-30.3
NA=-8.66 FA=-36.80 DA=-5!
STED 87 (314177.2, 54199 N
N=-15.34 F=-23 47 0=-31.8§ 3 ”
NA=9.53 FA=36.97 DA=58.E ¥

x=314178.28 utmv =541
back=14.76 b e

Project DTM Thematic Map Source Mosaic View Show Lut Options

AVO Statistics Edit Overlay Debugging About

« Themes

« 2D histograms
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Geocoder improvements:

N

|5420020.0

Project DTM Thematic Map Source Mosaic

- Ea

View Show Lut Options
s
S

AVO  Stati

cs

Edit

Overlay Debugging About

w|313530.00 [3

|5413430.00]
5
Pisel Size  [0.50

burvey2012_Taputeranga b | -
urvey2012_T aputeranga_' 2 < Ll
urvey2012_T aputeranga_'
urvey2012_Taputeranga_'
urvey2012_Taputeranga_ W~ 2 : .
urvey2012_T aputeranga_' ~ - - -
urvey2012_Taputeranga_W & e a B
urvey2012_Taputeranga_' -
urvey2012_Taputeranga_

neen 21?2 Tanberanna A

ping = 1782 gain = 1 power {1,
tvg1 auto 1 roll 1.26 pitch |
PORT 59(313962.8, 54199
N=10.08F=11.180=-16.13
Né=-8.81 FA=-37.38 0A=5{"
STBD 59 (313962.8, 54194,
N=-9.46 7 7.92

[i<=314182.39 utmy =541
lback=NUILL T
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A possible combined approach
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A possible combined approach

Raw backscatter data

Backscatter
level:

-
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A possible combined approach

Mosaic (AVG flat, 300 pings)
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A possible combined approach

Mosaic segmentation through aggregation (level 2
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A possible combined approach

Mosaic segmentation through aggregation (level 3)
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A possible combined approach

Mosaic segmentation through aggregation (level 6)
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A possible combined approach

Mosaic segmentation through aggregation (level 7)

'; THE UNIVERSITY OF

o, WAIKATO

R X 3
NP

DEAKIN

UNIVERSITY AUSTRALIA

Te Whare Wananga o Waikato



A possible combined approach

Estimating the homogeneity

of a given segment
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A possible combined approach

Estimating the homogeneity

of a given segment
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A possible combined approach

Estimating the homogeneity

of a given segment
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A possible combined approach

Estimating the similarity

between two segments
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A possible combined approach

Estimating the similarity

between two segments
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A possible combined approach

Procedure:

II Mosaic |
b_— —
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A possible combined approach

Procedure:

II Mosaic |
b_— —

aggrégation
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A possible combined approach

Procedure:

—|

|0|I
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A possible combined approach

Procedure:

—|

|0|I

saic
L— .

HOM
threshold

aggregation

MAP
S2 |m—
identily -
heterogeneous 1.0
' segments in S3
aggregation g ; S3’ I

split them ysing S2
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A possible combined approach

Procedure: Similarity
matrix
o 4
| | imilarit
osaic | measure similarity
b HOM between
threshold neighboring
_ segments
aggregation
MAP
S2 |
identily o
heterogeneous Ik
aggrégation segmentq in S3 :
g = ]
split them uUsing S2
S3
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A possible combined approach

Procedure: Similarity
matrix
- = = 4 |
I Mosaic | measure similarity  find most similar
e HOM between pair of segments
threshold neighboring &
_ segments aggregate them
aggregation J
MAP
S2 —
identi )4 km
heteroge]eous 10
aggreggation segmentg in S3 :
& S3 I
split them dusing S2
S3
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A possible combined approach

SIM
Procedure: Similarity | | {7reshold
matrix 1
— = = 4 I
I Mosaic | measure similarity  find most similar
e HOM between pair of segments
threshold neighboring &
_ segments aggregate them
aggregation !
MAP
S2 |——
identi )4 km
heteroge]eous 10
aggregation segmentd in S3 :
& S3 I
split them dusing S2 5
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A possible combined approach

SIM
Procedure: Similarity | | {7reshold
matrix 1
- = = 4 |
I Mosaic | measure similarity  find most similar
e HOM between pair of segments
threshold neighboring &
_ segments aggregate them
aggregation !
FINAL
MAP > MAP
S2
identi )4 km
heteroge]eous 10
aggreggation segmentg in S3 :
& S3 I
split them dusing S2
S3
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A possible combined approach

Result:
« HOM threshold: 0.5
« SIM threshold: 0.5
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A possible combined approach

Result:
« HOM threshold: 0.5
« SIM threshold: 0.5

Backscatter
level:

-
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Application to the common dataset

Kongsberg EM2040 data over West Taputeranga (Area 3) +
HMNZS Wellington wreck (Area 2).
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Application to the common dataset

Kongsberg EM2040 data over West Taputeranga (Area 3) +
HMNZS Wellington wreck (Area 2).
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Application to the common dataset

Kongsberg EM2040 data over West Taputeranga (Area 3) +
HMNZS Wellington wreck (Area 2). IS
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Application to the common dataset

Kongsberg EM2040 data over West Taputeranga (Area 3) +
HMNZS Wellington wreck (Area 2).

« HOM threshold: 0.6
 SIM threshold: 0.3
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Application to the common dataset

Kongsberg EM2040 data over West Taputeranga (Area 3) +
HMNZS Wellington wreck (Area 2).

HOM threshold: 0.6
SIM threshold: 0.3
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Conclusion

“A possible approach”. Work still in progress. Other research in
development.

 Che-Hasan R., lerodiaconou D., Laurenson L. 2012. Combining
angular response classification and backscatter imagery
segmentation for benthic biological habitat mapping. Estuarine
Coastal and Shelf Science 97, 1-9.

 Rzhanov Y., Fonseca L. & Mayer L. 2012. Construction of
seafloor thematic maps from multibeam acoustic backscatter

angular response data. Computers & Geosciences 41, 181-187

Looking forward to exploit frequency information as well...
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