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Decision boundary comparison of Gaussian Mixture Model and combination method

Overview: Benthic vegetation, an Important indicator of the state of o/"'
marine environment is difficult, expensive, error prone and subjective to i ﬁ"
monitor and quantify when done manually by domain experts. With | .
advancement of ML technigues It Is possible to automate the process. We
use a line segment detector to extract features from under water videos ¢
and use two approaches to cluster into either eelgrass or no-eelgrass s
frames. We also extend this method to quantify the percentage coverage : .
IN a region by counting the ratio of present frames to total frames. The
method is robust and is shown to rectify rare labelling mistakes from
domain experts. E
|  Nuember of Lines Gambtamy
Heuristic approach: 6 & s & >
» Extract two features: Number of iINes and  .ison ortne deciion boundery obtained on 2-dimensionl feture space rom ai he methods.
Total length of lines form each frames. GMM has a non-linear boundary and comes close to decision boundary obtained from heuristic method.

o Apply suitable smoothing (Savitzky-Golay Results:

fl Ite r) . North(start) East(start) North(end) East(end) Expert A=0 A=0.62 X=1 GMM
5H542.649 1206.088 5542.656  1206.060 0% 0% 0% 0% 0%
. . . HH42.654 1206.006 5542.650 1205985  50% 57 A%  57A%  52.38% 85.7%
e FInd Optl mal threshold for Number of lines 5542.640 1205979 5542645  1205.968  90%  100%%  91.6% 7% 100%
. . . . 5542.615 1205.932 5542.599  1205.916 0% 0% 0% 0% 0%
USI ng Vlsual |nSpeCt|0n . H541.713 1202.014 5541.729  1201.991 0% 0% 0% 0% 0%
_ i et H542.453 1200.592 5542.458  1200.598  95% 100% 100%  97.82%  100%
_ . R T AT ] ] ] H542.440) 1200.575 5542.445 1200581  80% 100% 100% 100%  100%
Map of the study site in Roskilde Fjord. Some of the marked locations where the data is available from ° USI ng the ab ove fl nd O ptl mal TOtaI Ie ngth 5542445 1200'581 5542453 1200'592 85% 100%_ 100% 93'93% 100%
. . . . .. . H542.42 1200.563 5542.428 1200571 90%  59.45% 48% 55.4%  TT%
under water videos. of lines which gives minimum m Ismatch of 5542.640 1205050  5542.635 1205954 0%  100%  100% 98.14% 100%
_ R . , - 5542.393 1200.522 5542398 1200.528  50% 0% 0% 0% 0%
pred|Ct|0n " 5542.398 1200.528 5542.404 1200537  70% 0% 0% 0% 0%

« Counting the ratio of Present frames to
Total frames (gives the percentage
s“{ e e coverage. The GMM over-estimates
Absent if A+ XL 4 (1= X)-ZLL <1 qpd T.L.L : Total length of Lines. percentage coverage compared to
heuristic method.

* Find the optimal combination of the form,

(b) LSD algorithm applied to Eel-grass frame
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Mixture model approach: * A neural network Is used to extract the text
Information embedded In the frames with
an accuracy of 98%.

e Use GMM on smoothed 2-dimensional
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(c) Raw frame without Eel-grass (d) LSD algorithm applied to no Eel-grass frame

Effect of LSD algorithm on two scenarios. Frames with eelgrass detects more number of Lines than feature Space tO C|USter eelgrass from nO' ¢ It aISO dEteCtS Iabelllng mlStakeS frOm
frame wihout eelgrass. eelgrass frames by maximising the domain experts as found out from visual
_q Histogram Unsmoothed time domain information profile I I ke I I h Ood . L(m,p, X)=logp(X|p, X m)= i](}gp{ﬂ’ﬂ,u. Xom) = il@g {i TN (2|1, X | I nS peCtI O n Of m IS m a.tC h ed p red I Cted
| o frames.
- e Learn the decision boundary of the GMM
_(h with equal probability of being eelgrass Discussion and future possibilities:

- | and no-eelgrass. | o

T e e Multiple cameras can be deployed pointing

In different directions to capture more
iInformation.

Smoothed using Savitzky-Golay filter
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 The present/absent status obtained can be
extrapolated on a satellite image for large
areas using methods Ilike Bayesian
classification or Deep learning.
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The effect of smoothing on noisy fluctuations. Histogram of a video transect with number of lines _ _ _ _
Snapshot of final result of the algorithm. A neural network detects the embedded texts in real time.
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detected. The red dashed line represents the threshold for distinguishing eelgrass and no eelgrass.
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