GeoHab Video Workshop - Trondheim, 3-4th May 2009

Geo-referencing video images:
ISsues and approaches

Geno Gonzalez Mirelis




\ W 4

W\ 7
UVLC

V. 7 YAYJ
|

View
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Part 2 Geo-referenced scientific

data
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What Is geo-referencing, In

science?
Data point i Data point i
Variable=v;, Variable=v,
(Factor=A) ° (Factor=A)

Position=(X;, Y;)
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Geo-referenced scientific data

V |x |y

Hypothesis testing/

Object 1 O, Model parameterization
Variable=v,
(Factor=A)

Position=(X4, Y1)
OIO
Object 2

Associate position with data point

Variable=v,
(Factor=A)
Position=(X,, Y,)

Mapping

Associate data point with position

Object P

B Attributes ol data naabiis
| FID | Shape' | Tape | x field ¥_field Substrate | Acesta exc | Aleyonium
| olron MHZ B1E311 205 | 55330025345 1 [ |
| 1|Poin MHZ B18311.153 | 653926671 1 [ i
| 2|Pom MHZ G18310.63 | 6532926 498 1 [ |
| 3|poin Mz GIE200ED [ E5339250 1 [ i
[ | 4lrom MHZ B1E308 244 | 5533025 366 1 [ |
[ |  5|roin Mz E1E307 335 | 5535024 378 1 [ i
| &l|rom MHZ B1E302935 | 5533022402 1 [ |
[ | 7|Poin MHZ B1E30ZA67 | 5533321213 1 [ i
| alrom MHZ B1E300.564 | 5533312.541 1 [ |
|  3|roin MHZ 61829927 | A=3=913512 1 [ i
5/20 [ 1afron Mz | 618297753 | 5533317.429 1 o |
| 11 |Poine Mz E15205 234 | 5533015874 1 [ i
| 12|Pon MHZ B18202331 | 5533014072 1 [ |
17 I0mirk L SO 1= RO B (L]




Getting a value for the variable(s)

Sampling device: Camera (remotely
operated)

Type of data: Recorded images

-David Bowden: Methods for data extraction from seabed video and still images

-Jorg Ontrup: Automated detection of coral and sponges in video data

-Aleksej Saskov: ldentification of benthic habitats using drop-down video

-Scott M. Gallager: Classification of benthic images acquired with HabCam

-Oscar Pizarro: Towards image-based habitat classification

-Jessica A. Sameoto: An approach to the analysis of video-based surveys of
benthic habitats
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The geo-referencing problem:

“What’s the exact position of the images
being considered?”

The geo-referencing problem, in
this particular case:

“Where was the camera located at the
time of recording of the image In
question?”

“What i1s the estimated error?”
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Set up 2

Two data streams with one thing in common (time)

Recorded images: Navigation data:
data to be extracted position fix
+ timecode burned in + timestamp
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Navigation
data stream

Video (image)
data stream

Model track

'

A 4

Locate along track

\ 4

via timestamps
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What is the spatial
resolution?

What is the size of
the sampling unit?

Estimate position
of image




tion data

- Raw HPR data %@Pﬂsﬂim:;w%é
(hyperterminal, :
NEMACO)

e Olex

e Adelie

ROV with transponder
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T= fish layback—— water depth

height of fish above bottom

l

fish layback =a+ sqrt[(0.9 x cable out)? - (h + f)? ]

where a = layback of A-frame from echo sounder transducer
h = height of cable block on A-frame above waterline
fy = depth of side scan sonar fish = water depth - height of fish above bottom
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Adel

Dive * Video> (£ W [ W

Impott a dive...
Impott a DbF file or a shapefile. ..
Open a text file, .,

Export as text File. ..

By copy alayer...

Create a new shapefile. ..

=

~— T @ mma—

M 4 H .Inotimecodeavailable

? |

Wiews dive charackeristics

o fay

Filker the navigation. ..
Smooth, ..

Correct bhe navigation drikt
Convert points to lines. ..

Readjust the laver...

=

i

Refresh a layer

Sort data by date

a Compute the lEnath

Shape - = Latitude, Longitude, Phi, G
Shape -= %,

Phi, G --= Latitude, Longitude

¥, ¥ --= Latitude, Longitude
Latitude, Longitude --= Shape

Position converter tool

Add kime labels. ..

Remowve tme labels

Create a YEMO+ route. .

Export a VEMOY- route, .,

Create awWaypoink theme fram route,

mNEFEBO

ADELIE preferences. ..

About ADELIE. ..
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ee00000000

HPR data

$PSIMGPS,071023134529.34,G,5852.4354,N,01106.4479,E*1D
$PSIMSNS,134529.25,B23,1,1,1.5,1.3,,215.8,,1,0.129,,M121*4B
$PSIMSSB,134529.25,B23,A,???,C,N,M,56.01,34.54,3.81,2.94,T,0.045369, *5F

(BINGLL,5852.46556,N,01106.48394 ,E,134529.25,A,D*79

($PSIMGPS,071023134530.34,G,5852.4355,N,01106.4478,E*15
$PSIMSNS,134530.31,B23,1,1,0.0,1.7,,214.0,,1,0.119,,M121*4C
$PSIMSSB,134530.31,B23,A,???,C,N,M,35.03,-10.17,77.36,4.75,T,0.056709,*4F
$INGLL,5852.45429,N,01106.43737,E,134530.31,A,D*78

$PSIMSSB,134531.34,B23,A,,C,N,M,-7.05,-5.85,77.55,4.49,T,0.051153,*55

$INGLL,5852.43160,N,01106.44191,E,134531.34,A,D*7F

PQ..Q.O.QQ

5852.46556,N 01106.48394.E 134529.25
DDMM.mmmmm DDMM.mmmmm hhmmss.ss

Lat (DD.ddddd)= Long (DD.ddddd)=

58+(52.46556)/60= 011+(06.48394)/60= Date/time (yyyy/mm/dd

58+0.874426= 11+0.108065= hh:mm:ss)=
58.874426 11.108065

2007/710/23 13:45:25



Q..C...QC.OOJ

Rute HPR-strek

Rutetype Strek

Linjefarge Brun

Plottsett 1

3473.41770 699.38620 1023906793 Brunsirkel
3473.41910 699.38860 1023906823 Brunsirkel
3473.42030 699.38320 1023906839 Brunsirkel
3473.42020 699.37710 1023906854 Brunsirkel
3473.42110 699.37150 1023906870 Brunsirkel
3473.41880 699.36710 1023906886 Brunsirkel
3473.41620 699.37090 1023906898 Brunsirkel

0000000000001

3473.41770 699.38620 1023906793
Lat (arcmin) Long (arcmin) Unix time

Date/Time =
Lat (DD.dddddd)= Long (DD.ddddd)= pateAdd("s",olex_datalunix_time,

3473.41770 /60= 699.38620 /60= "01/01/1970")=
57.890295 11.656437 12/06/2002 18:33:13



Modeling
the tracks
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If d>threshold,
then mid point

Fit gaussian
function
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—ill Snapshot

Straight video
transect (<d)

X5,Y5,time,
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e Position fix error (compensated for
by smoothing)

e Interpolation between smoothed
points

e Angle of camera
e Time out of synch
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Navigation
data stream

Video (image)
data stream

Model track

'

A 4

Locate along track

\ 4

via timestamps
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What is the spatial
resolution?

What is the size of
the sampling unit?

Estimate position
of image




