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What is geoWhat is geo--referencing, broadly referencing, broadly 
speaking?speaking?



What is geoWhat is geo--referencing, in referencing, in 
science?science?
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GeoGeo--referenced scientific datareferenced scientific data
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Getting a value for the variable(s)Getting a value for the variable(s)Getting a value for the variable(s)Getting a value for the variable(s)

Camera (remotelyCamera (remotelySampling device:Sampling device: Camera (remotelyCamera (remotely
operated)operated)

Sampling device:Sampling device:

Recorded imagesRecorded imagesType of data:Type of data:

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

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

--Aleksej Šaškov: Aleksej Šaškov: Identification ofIdentification of benthic benthic habitatshabitats using dropusing drop--down videodown video

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

--Oscar Pizarro: Towards imageOscar Pizarro: Towards image--based based habitat classificationhabitat classification

--Jessica A. Sameoto: An approach to the Jessica A. Sameoto: An approach to the analysis of videoanalysis of video--based surveys ofbased surveys of
b hi h bib hi h bibenthic habitatsbenthic habitats
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Th  Th  f i  blf i  bl

“What’s the exact position of the images “What’s the exact position of the images 

The geoThe geo--referencing problem:referencing problem:

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

The geoThe geo--referencing problem, in referencing problem, in 
this particular case:this particular case:

“Where was the camera located at the “Where was the camera located at the 

this particular case:this particular case:

time of recording of the image in time of recording of the image in 
question?”question?”qq

“What is the estimated error?”“What is the estimated error?”
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Set up 1Set up 1

Positional data overlaid on video imagesPositional data overlaid on video images

Set up 1Set up 1

gg
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Set up 2Set up 2
Two data streams with one thing in common (time)Two data streams with one thing in common (time)

Set up 2Set up 2

Navigation data:Navigation data:
position fixposition fix

 i i

Recorded images:Recorded images:
data to be extracteddata to be extracted

 i d  b d i i d  b d i + timestamp+ timestamp+ timecode burned in+ timecode burned in
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What is the spatialWhat is the spatial
What is beingWhat is being

NavigationNavigation
d t  td t  t Model trackModel track

What is the spatialWhat is the spatial
resolution?resolution?

logged?logged?

data streamdata stream

What is the si e ofWhat is the si e of

Video (image)Video (image) Locate along trackLocate along track

What is the size ofWhat is the size of
the sampling unit?the sampling unit?

Video (image)Video (image)
data streamdata stream

Locate along trackLocate along track
via timestampsvia timestamps

Estimate positionEstimate positionEstimate positionEstimate position
of imageof image
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Getting navigation dataGetting navigation dataGetting navigation dataGetting navigation data

•• Raw HPR data Raw HPR data 
(hyperterminal, (hyperterminal, ( yp ,( yp ,
NEMACO)NEMACO)

•• OlexOlex•• OlexOlex
•• AdelieAdelie
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Getting navigation dataGetting navigation dataGetting navigation dataGetting navigation data
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AdelieAdelie--GISGISAdelieAdelie GISGIS
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HPR dataHPR 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

HPR dataHPR data

$ , , , , , , ,, ,, , ,,
$PSIMSSB,134529.25,B23,A,???,C,N,M,56.01,34.54,3.81,2.94,T,0.045369,*5F
$INGLL,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

5852.46556,N 01106.48394,E 134529.25

$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
$PSIMSNS,134531.34,B23,1,1,2.4,1.1,,213.3,,1,0.129,,M121*4F
$PSIMSSB 134531 34 B23 A C N M 7 05 5 85 77 55 4 49 T 0 051153 *55$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

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

Lat (DD.ddddd)=Lat (DD.ddddd)=
58+(58+(52.46556)/60=
58+0.874426=0.874426=

Long (DD.ddddd)=Long (DD.ddddd)=
011+(011+(06.48394)/60=
11+0.108065==

Date/time (yyyy/mm/ddDate/time (yyyy/mm/dd
hh:mm:ss)=hh:mm:ss)=58+0.8744260.874426

58.87442658.874426
11+0.108065
11.10806511.108065

hh:mm:ss)hh:mm:ss)
2007/10/23 13:45:252007/10/23 13:45:25



Olex dataOlex dataOlex dataOlex data

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

3473.41770 699.38620 1023906793

3473.42020 699.37710 1023906854 Brunsirkel
3473.42110 699.37150 1023906870 Brunsirkel
3473.41880 699.36710 1023906886 Brunsirkel
3473 41620 699 37090 1023906898 B i k l3473.41620 699.37090 1023906898 Brunsirkel

3473.41770 699.38620 10239067933473.41770 699.38620 1023906793
Lat (arcmin)Lat (arcmin) Long (arcmin)Long (arcmin) Unix timeUnix time

Lat (DD.dddddd)=Lat (DD.dddddd)= Long (DD.ddddd)=Long (DD.ddddd)=
Date/Time =Date/Time =
DateAdd("s",olex_data!unix_time,DateAdd("s",olex_data!unix_time,

3473.41770 /60=/60=
57.89029557.890295

699.38620 /60=699.38620 /60=
11.65643711.656437

"01/01/1970")="01/01/1970")=
12/06/2002 18:33:1312/06/2002 18:33:13



If d>threshold,If d>threshold,
then mid pointthen mid pointModelingModelinggg

the tracksthe tracks

Fit gaussianFit gaussian
functionfunction



Estimating positionsEstimating positionsEstimating positionsEstimating positions

xx11,y,y11,time,time11

Straight videoStraight video

SnapshotSnapshot

dd
transect (<d)transect (<d)

xx22,y,y22,time,time22
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Sources of errorSources of errorSources of errorSources of error

•• Position fix error (compensated for Position fix error (compensated for 
by smoothing)by smoothing)

•• Interpolation between smoothed Interpolation between smoothed •• Interpolation between smoothed Interpolation between smoothed 
pointspoints

•• Angle of cameraAngle of camera
•• Time out of synchTime out of synch•• Time out of synchTime out of synch
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What is the spatialWhat is the spatial
What is beingWhat is being

NavigationNavigation
d t  td t  t Model trackModel track

What is the spatialWhat is the spatial
resolution?resolution?

logged?logged?

data streamdata stream

What is the si e ofWhat is the si e of

Video (image)Video (image) Locate along trackLocate along track

What is the size ofWhat is the size of
the sampling unit?the sampling unit?

Video (image)Video (image)
data streamdata stream

Locate along trackLocate along track
via timestampsvia timestamps

Estimate positionEstimate positionEstimate positionEstimate position
of imageof image
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