
Heuristic approach: 

• Extract two features: Number of lines and
Total length of lines form each frames.

• Apply suitable smoothing (Savitzky-Golay
filter).

• Find optimal threshold for Number of lines
using visual inspection.

• Using the above find optimal Total length
of lines which gives minimum mismatch of
prediction.

• Find the optimal combination of the form,

Mixture model approach:

• Use GMM on smoothed 2-dimensional
feature space to cluster eelgrass from no-
eelgrass frames by maximising the
likelihood.

• Learn the decision boundary of the GMM
with equal probability of being eelgrass
and no-eelgrass.
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Overview: Benthic vegetation, an important indicator of the state of
marine environment is difficult, expensive, error prone and subjective to
monitor and quantify when done manually by domain experts. With
advancement of ML techniques 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
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.

Results:

• Counting the ratio of Present frames to
Total frames gives the percentage
coverage. The GMM over-estimates
percentage coverage compared to
heuristic method.

• A neural network is used to extract the text
information embedded in the frames with
an accuracy of 98%.

• It also detects labelling mistakes from
domain experts as found out from visual
inspection of mismatched predicted
frames.

Discussion and future possibilities:

• Multiple cameras can be deployed pointing
in different directions to capture more
information.

• The present/absent status obtained can be
extrapolated on a satellite image for large
areas using methods like Bayesian
classification or Deep learning.

Comparison of the decision boundary obtained on 2-dimensional feature space from all the methods. 

GMM has a non-linear boundary and comes close to decision boundary obtained from heuristic method.

Map of the study site in Roskilde Fjord. Some of the marked locations where the data is available from 

under water videos.

The effect of smoothing on noisy fluctuations. Histogram of a video transect with number of lines 

detected.  The red dashed line represents the threshold for distinguishing eelgrass and no eelgrass.

PARTNERS:

Effect of LSD algorithm on two scenarios. Frames with eelgrass detects more number of Lines than 

frame without eelgrass. 

Snapshot of final result of the algorithm. A neural network detects the embedded texts in real time. 


	 

