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QUANTITATIVE GROUND-TRUTHING OF HABITAT CHARACTERISTICS USING VIDEO MOSAICIMAGES

'.:.'-c.-.':":?-'-.,f 4 RANDY CUTTER, YURI RZHANOV, LARRY MAYER., University of New Hampshire, Center for Coastal and Ocean Mapping (UNH CCOM-JHC), and RAY GRIZZLE, Jackson Estuarine Lab (UNH JEL)

SEAFLOOR DELINEATED USING VIDEO MOSAIC IMAGERY. VIDEO MOSAIC ANALYSIS.

LOCAL FOURIER HISTOGRAM (LFH) LOBSTER CORRAL VIDEO MOSAIC FROM 100 FRAMES, COVERING A 9 METER LONG TRANSECT. e A R S N R
TEXTURE FEATURE CLASSIFI?ATION

this cawe lobatert (Homans americanit), and ) Delineate subitrts surface eandilions appanent acconding to thise spparent
classes: (1) Sediment with a micro-plgal of microbial lner coverage, (] Bare sedim snt, without algal coverage, although

g f‘ t E .: z perhaps shallow botuwbated; and (3] Desp bloturbated excavations (bo-excavathons). bn general, for the region from which the
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MGk Imageny was accuined, the sediment surface conditions wene easily dhtinguishable by coloeation, such that (1) Bare
sediment was olive to olive-gray, (21 sediment with algal cover was reddish-brown, and (3) bioturbated sediment was bluish to
Bluish-gray due to digging and bumowing of crabs [Cancer imavarus o C bovealish and lobsters that esposied the anoxic
subsuriace sediments. The lefimost part of the iImage was not induded in analysis because of veven [Bhamination. That
exchaded portion represented approsimately 70 centimeters along the long -axis of the mosais.
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Maowal analysis of mosaic imogery

Abundonce ol megalouna in lobster corral video mosaic

Sieriple visual analysis of the mosaic acoom plishses our firsn goal (Al wo derect and enumerate lobsters. In the mosaic, sewen
lobsters wene present with more than 50 % of the body in the image. Partial lobsters orossing edges were not counted,

Video Mosaic Imagery Density of megatauna in lobster comal video mosalc
_ _ Since all images wene adjusted 19 the tame zeam level during automatad eo-ragistration. and tince the baginning of the
Madaics wene generated using a featunless coregistration method using frequency domain differences trandact comtains 4 physical target fod which dimentions are krown (lence with 38.cm methl caverage srea could be sitirmated
Vs Defween e mages 'n'l"j"b""“”mmﬂm?hfm"wwm“m“mmmmw For the portion of the mosaic analyzed, the coverage area was 587 m?, That allowed estimation of lobster density, 1.2 m™%, That
[4]. Colors of both mesaics were manually adjusted after mosaic assembly. high estimate reflected the higher freguency of cocurrence of lobsters i that part of the enclosue, Subsequent pasis of ihe
vidkeo sequence suggest a much reduced
The mosaic from the lobster corral reveals line sediment {sifty fine sand) region occupled by benthic To accomplish a density estimate by analysis of a video sequence would require knowledge of precise distances traveled
- RSPV FENRRR 4 ERTICHNCH ST CHFICER NS o Lol oW RN,y SUCRR UL B e between any frame a5 well as height from target surtace. Such information could be provided by a surface positioning system
‘ infaunal chams {Ensis directus and possibly others), evident from their siphons and empty shells. Note that bt is unlikely 1o produce acourate estimaTes. Accurate estimates of bottam ares imaged requires sither co-regstration of the
- the bathymetry In the region of the lobster comal has not yet been classified by texture feature analysts. image serkes o repraduce the eniire tract, or detailed instantaneous data from precise motion and position sensors
Exampdes of the three types of apparent sedimnent surface condition are labeled: 1 (Algalimicrobial incorporated with the camern. The latter aption requines masch maore sophistication and expense than available to many
cowened ), 2 (Bare or shallow bicturbated], snd 3 (Blo-excavated deepl. Lobsters [ >50% in image) are st
s Il waith L.
in
T e aic Broem the F’Ehf'fg.'] 1 reveals a trangition from lhlli' ql'-ﬂ'ﬂ secliments o boubders and mxﬁlmmemi"ﬁ Em! Eﬂﬂﬂdmwﬂlmﬁ:ﬁ delinzate Itﬂﬁtﬂlrnhﬁﬂhlli derermination ﬂ'[l:ﬂ“ dition. the
bedrock. The transition observed in the mosic is marked using colors comesponding 1o the nearest histogram from each color channel of the Image (RGE) was range adjusted, eliminating the highest and lowest 1% of values,
yaim texture feature class reglons from the segmented bathymetry map. On the rocks several specles of approsimately. Seldom was a particudar ares of the seafloor tetally covernd by ane class. Some generalizations were made, and
SECH RIS L R AR A ERICHIRS S I thevefore surely some emors in the estimates exist. The coverage aneas with the pre-specified conditions were determined to be:
1. Algalimicrobial covered 346 md

1, Blo-ewcmvated deop o4 mé

- ROCKY REGION VIDEO MOSAIC CONSTRUCTED FROM 875 FFiAMES, COVERING A 20 METER LONG BOTTOM TRANSECT. 2Bk of kMo lctbacat 2.2 et

h'lmlcImuemwmumhnﬂu:mﬂlmlsﬁdmwmmnwmmm“mw
arganiem density satirmates for any part of the seafloor imaged,

Substrate frarssitions in Plcarogueaa River rocky region moso

Sadbns tratie transi tions ame visible and defineations easily draven for the mosaic from a rocky region on thie eastern side of the river
mouth channel, Despite that the mossic was scquired from what appeared 1o be a rodky outaop in the bathymetry image,
various substrates exdst. Patches of gravel, shell hash, shedl valves, and boulders exist in addition to bedrock. Itappears that a
variety of sediments with a wide grain size distribution cover portions of the outcreps. Texmre featune dossification similarhy
sigests that at least two seafloor textunes exist thene, a1 that scale of analysis, The pasitioning data accompanying the video
used to constrisct the rocky regicn mosass was not precise enough to determine whether the transitions delineated in the
mosaic cormesponded 1o bathymetric features apparent in the bathymetry map. Our goal for future deployments is 1o collect
pasitioning data suitable 1o accurately georelerence the video imagery and mosaics. Using video from several transects in the
defineated study area, we ahe constructing mosaics that will allow us o describe subsirates and biclogy for each region, and
asess the accuracy of the texture feature dassification technlgue. We can then use that accurady assessment o adjusting and
TN understanding the mpact of the texture featune classification parameters.

POINT SAMPLE IMAGERY. Automated analysi of biologicalfeatures inseafloor videa mosaics
s STILL IMAGES CAPTURED FROM VIDEO ACQUIRED IN THE STUDY AREA IN EACH SEAFLOOR LFH TEXTURE CLASS REGION. The video image mosaic below s of exceptionall high quality and has reatively homogeneous Bsckprounds with respect 1o

the hichoaical featunes, therefore automated anadyss was relatively simple. The figure shows the originad mosais mage.
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Point Sample Imagery : il ..'_.+r*+“.- o
LR gl =il _;:.l e .:| 2 i o Yok i,
Images coliected duving sedimen! grab sampling - e _,—- i ...L,_‘__;__H g

Thie imagees shown are individual frames from a wWideo deployment
accompanying grab sampling for sediment and infaunal community == o & o -
analysis. The images are grouped acconding to the seafloor textune o et . Voo Lt T "
classes from which they were acquired. The video had only ambient : ’ oA :  F T el
light illumination, and colors were sdjusted manualy. Each frame ;

Intreduction

Seafloos regions were delinsated for a study ansa in the Prscatadgin River NHME [1] by applying a modified texture
feature classification technique [2] to bathymetry data. Those results suggested correspondence to previous
delineations of the seafloor sccording 1o sedimentclogical properties (3] represents an area of about 0,125 me, Some of these images will be
used as part of a standard sel for analysis of video transect and
msalcs. The standard set of Images will be investigator-classifed,
and analyds vwill conslst of comparisons Between video and mosalc
images and the standard images as in [5], Manual and aubom ated
comparison and classificaion is planned

We sugoest that the map delineated by texture feature classification represents a physical habitat model (PHM) of the
seafioos, or effectively a map representing testable hypothesss about seafloor characteristics, We also suggest that a
PHM coulkd, and Bkely should, include adcitional data such as acoustic backscatter, substrale composition,
configuration, enengy regime, and primary sclute concentrations. The varlabslities of those factors, and thebr spatlal
and tempoml recumence intervals (periodscities) should also be considensd, especially in estuaine ervimnments. The
better the key ervironmental factors can be described, the maee likeby the PHM will be an accurate representation of
biclogical habitats.

Figure. (n) Dviginal mosaic image. (k) Results of edge-detection (using Frei&Chen filted], threadholding, and
partche anakyss for featues = 100 pleets, cacluding Features touching edges. Color codes represent § chuster
grougns generated wiing ihape and sine indizes from the featanes. (<] Overlay of segmented feature outline:
o criganal Fcia Enage.

Depioyment comlideration

However, even with imited data sources, a PHM can be developed ro provide hypothetical habitar spatial distributions
and characteristics that can be tested by ground-fruthing techniques.  Segmentation of | meter gridded multibeam
bathymetric data alone provides delineations of seafloor features configurations that relate to substrate type and

sediment transpoit dynamics that therefore also serve as Influentlal factoes to bloleglcal constivuents,
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In thei lobster corral mosalc, other blogenic features ane apparent, specifically clam siphon openings. Diver collections condirm
the presence of the razor clam Engis directus. and most of the spent shell vabves on the sediment surface appear 1o be from
Erizis 35 weell. Thedr siphons are just large enaugh to resolve in the mosaic. To assess infauna or small epifauna, the deplayrment
refquirements differ. Images must be collected close 1o thie bottoen, and lighting must be good and unifarm, The resules of such
a deployment i shown in the masale. One disadvantage with that type of deploymment i that converagps is rediced. Ghen a
fimed carvera fekd of view, the smaller the range to the tanget, the smaller the imaged aea. However, clcse-range Emaging
allows smalber features (o b resolved, and Larger features to b seen with more clarity,
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