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ABSTRACT

The contour extraction method of fish body movement is discussed based
ontheprincipleof digital image processing. At firgt, theimageistransformed
into HSV space model, and extract valueimageto analysisand pretreatment.
The dynamic threshold method is used to eliminate the interference from
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nontarget object. Hole filling is used to eliminate tiny holesin fish body.
Morphological operation is adopted to solve the narrow breakage
phenomenon, also can ensurethefina imageisinthesamesize. Experimental
results show that this method can extract the contour of fish very well, and
then get the growth status and movement characteristics of aquatic biology,
which is effective for biological water quality monitoring and satisfies

practical requirement.

INTRODUCTION

With therapid development of industry, available
water resourcesisdeclining, water pollutionincidents
occursfrequently, in recent years, peoplepay moreand
moreatentionto theenvironmenta water quaity moni-
toring, in order to protect water resources better and
timely. Becausethetraditional chemica monitoring
method can not reflect thewater quality and the mea
suring comprehensiveispoorer, o biological monitor-
ing methods comesinto being. Thekey to biological
monitoring ishow to get the growth status and move-
ment characteristics of aquatic biology accurately, and
then judgingthewater quaity!>™. Aswedl known, edge
isthemost basi c characterigticsof image, it includesthe
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useful information for identification, so, thegrowth sta
tusand movement characteristics of aguatic biology can
begot by extracting the edge of aquaticbiology. Fishis
thetypical representative of aguatic organisms, so can
reflect theaguatic biologica characteristicsvery well,
soitissuitablefor water quaity monitoring. At present,
thecommonly used biologica monitoring methodisto
usefish asthe research object. Astheresearch object
isfish, whichisvulnerableto theinterferencefromnon-
target object under water, it needsto makefull use of
the characteristicsof imageto processto achieve pur-
pose. In addition, generally, edgeisextracted in RGB
modd, illumination has effect onthegray scaleof im-
age, thechange of illuminationintensity also hasgreat
effect on the accuracy of the extraction, what’s more,
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eveninthesamelighting conditions, theshapeand size
of object will affect theRGB gray vaue.

Inorder to solvetheabove problem, this paper based
ontheprincipleof digital imageprocessing, puttingfor-
ward afish contour featureextraction method, which can
beused for biologica water quaity monitoring.

METHODANDANALYSIS

Thepropertiesof theoriginal image

It can be seen from the captured image that, as
showninFigure 1, the color of thefish to be detected
and background region have bright contrast,it can be
distinguished with the naked eyeintuitively. But asthe
stonebrightnessisstrong, if extract theedge contour of
theimagedirectly, thebottom stonewill beidentified as
thetarget, which will greetly affect theexperimenta re-
sults. Soinorder to achievetheided result, theimage
must be analyzed and pretreated.

Figurel: Originl image
Extracting of color channels

Choosing an appropriate col or space hasimportant
significancefor image segmentation. Thispaper based
ontheHSV color space, itisakind of subjectivecolor
mode, anditisdifferent from RGB model. HSV color
gpace doesnot decomposed aparticular color into three
primary colors,but describeitsthree color properties.
Thesethreepropertiesare: Hue, Saturation and Va ue.
Among them, thehueindicatesthebas c purecolor, the

saturation representstheratio of the color mixed with
whitelight, val uerepresentsthetheratio of thecol or mixed
withblack light. Itisworth noting thet thecolor modd is
morecloseto peopl€e’s experience and color perception
than RGB modd, a the sametime, it diminatethe effect
illuminetionintengtyin RGB modd.

The conversionformulaof HSV spaceand RGB
spaceis.
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HSV modéd dividesthe color information of color
imageinto three channels, and generatesthree corre-
sponding gray images, Fig.2 (8) showsthehuechannd,
Fig.2 (b) shows saturation channel, Fig.2 (c) shows
vauechannd.
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Figure2: Color channéd image

It canbeseenfromH, S, V imagethat the value
image canwell reflect the characteristics of theimage,
therefore, this paper will analysisthevaueimagefor
further process.

Global threshold segmentation

Theadvantage of imagethreshol ding ssgmentation
iIssmpletorealize, with small amount of cal culation,
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and the performanceisstable, thegray vauesor other
characteristics for different classes of objects vary
greatly, threshold segmentation can segment them very
effectively, soitisacommonly used and the ssimplest
method for image segmentation, asoitisanecessary
processtoimage anaysisand featureextraction. The
main problem to the method is how to get the
thresholding value. According to the approach that ob-
tain the best segmentation threshol ding, threshol ding
segmentation can bedivided into globa threshold seg-
mentation and dynamicthreshold segmentation. Globa
threshol d segmentation uses athreshold valueto the
wholeimage, it issuitablefor ssgmenting imagesthat
target and background haveuniform gray but thereare
somedifferencesin both. Dynamic threshold segmen-
tationisaso becadled aslocd threshold segmentation,
it dividestheimageinto many small piece, and each
small piece chooseathreshold valuerespectively, this
method issuitablefor segmenting imagesthat the back-
ground isnot uniform. Inthis paper, dynamicthreshold
isused to segment fishimage. Thebasic principle of
thismethod isthat by setting different characteristics
threshold, theimageisdividedinto severa typesof pix-
els. In this paper, firstly, the image is expressed as

f (X, y) , then get the characteristics value according
to certain criteria, so theimagewill be segmented into
two parts, it can be expressed asfollows:

b, f(X,y)<T

9(x.Y) ={bl foy) T @

where g(x, y) isbinary image.

In order to get the suitabl e threshold val ue to seg-
ment image, the method that this paper adopted isto
compute the best segmentation threshold by iteration,
theideaisasfollows:

(1) Tocomputetheminimum and maximumgray vaue

of image, Z, and Z, thencaculatetheinitia thresh-

oldvaueT, = (2 +ZK)2 0

(2) Accordingto T, ,imagewill bessgmentedinto two

parts (obj ective and background),compute the av-
erage gray value of these two parts, we describe

themas Z, and Z;,.
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Where Z(i, j) isthe gray value of (i, j) inimage,
N(i, j) istheweight coefficient of , takesthe probabil-
ity of gray value.
(3) To computethe new threshold.

VA
Ly =——F— @

(4) If , end compute, or , it turnsto the second step.
(5) After thefourth step, isthe best threshold.

Image threshold segmentation isone of the most
commonly used, but al so the most simple method of
Image segmentation, it isanecessary processto image
andysisandfeature extraction.

Theresult of Fig.2(c) after threshold segmentation
isshowninFig.3. Comparedit with Fig.2 (c), wecan
know that Fig.3 haseliminated theinterferencefrom
therock under water, put thefish out successfully.

Holefilling

We can know from theimage after globd threshold
image segmentation, thetarget object interior appeared
smdl hole, asthefishinthebottom of Fig.3, itsinterior
hasthe appearance of the holes. In order to eliminate
such holes, filling operation can be used. This paper
used a method based on the set expansion, comple-
ment andintersection dgorithm. TheA representsase,
it’s element is 8 connected boundary, each boundary
surround abackgroundregion (i.e. ahole), when given
toapoint ineach hole, the purposeistofill al holes.
Fig.4 showstheresultsafter fill operation.

M or phological operation

We can seefrom Fig.4 that athough the holesin
fish body hasbeenfilled very well ,but there are some
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Figure4: imageafter holefilling

narrow gaps existed infish body, if extract the con-
tour directly, the contour linewill be not continue. In
order to avoid the phenomenon, morphol ogical op-
eration must be adopted. First, do expansion opera-
tion to theimage. The expansion will makethe ob-
jectsinbinary image” growth “ or “ rough “, so it can
eliminating the narrow gaps existed in fish body. But
as expansion operation will expand the part of the
image, whilethe corrosion will reducethepart of the
image, in order to ensurethefina imageisinthesame
size, thethe corrosion operation must be adopted to
theimage. S0, it not only eliminates the narrow gaps,
but also and the part of fish body

back to the original size. Fig.5 shows the result of
morphological operation.

Extract contour

After theaboveimage preprocessing, theimageis
suitableto be used to extract the contour of the object,
thispaper based on the morphol ogical dgorithm to ex-
tract contour. If representsthe boundary of set A,so
first use B doing thecorrosontoA, then computethe
difference between A and theresult of corrosion, after
these, can be computed.

P(A4)=A4—-(40B) ©)
WhereB isstructurd unit, thes ze of theunit this paper
usedis. Figure6istheresult of contour lineof Figure
5.

Figure5: Imageafter morphological operation

Figure6: Contour line
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CONCLUSION

Aiming at thebiologica water quality monitoring,
this paper proposes amethod for extracting fish con-
tour features, the biggest feature of thismethod isto
makefull useof theimage color space, and hasachieved
agood results. It can be seen from the experimental
resultsthat the extraction of contour featureisaccu-
rate, which give consideration to both theoverall con-
tour and detail information, so thismethod hasvery
strong useva uein themonitoring of water qudity, and
isvery suitablefor biologica monitoring system.
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