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The observation of marine mammals provide key information of various
aspects of these species. Boat-based surveys have been the primary
method in research. Aerial observation, as an alternative, has become an
important method that facilitated the research on these animals, while in
this decade, many researchers are turning to drones from manned
airplanes.
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Photos from previous surveys containing target animals were manually
selected and cropped for training process: with various lighting conditions,
sea states, water colors, and sun glitters.

Drone surveys rely on mounted cameras to acquire photographs or videos
of interested areas where target animals occur. This method gained
exceptional preference in recent years because (1) Only one or two
operators are needed for eldwork; (2) It creates minimal disturbance to
marine mammals; (3) Less cost.
However, the amount of photos acquired from these surveys can be so
large that manual review becomes extremely time consuming and visually
stressful. An auto-detection method has been proposed by the research
community of this eld, and a few attempts made.

Training dataset
A deep convolutional neural network (DCNN) consists of many neural
network layers. Two di erent types of layers, convolutional and pooling,
are typically alternated. The depth of each lter increases from left to right
in the network. The last stage is typically made of one or more fully
connected layers.

In this study, we present a detection method that assist the reviewing of
large aerial photo datasets based on deep learning.

Model Development
The training process generates a JSON le that maps the objects types in
image dataset and creates lots of models. Then peak the model with the
highest accuracy and perform custom image prediction using the model
and the JSON le generated.

Automated image recognition reduces human errors, but is challenging
due to (A) complexity of these images; (B) size, color, and shape of the
animal can change according to its position in water (Hodgson et al.,
2013). NOAA Fisheries started a series of competitions to detect and
recognize individual right whales in photographs from aerial surveys. A
machine learning system was developed for automated detection of
marine species with improved recall and precision rates (Maire et al.,
2015).
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This deep learning based auto-detection model processes photos at a
rate of 2 s/photo and provides 85% accuracy comparing to manual
review.
Future work should be focused on modi cation of the model for better
prediction performance, as well as developing a larger training dataset
with a wide range of variety.

Please refer to Prof. Xuelei Zhang (zhangxl@ o.org.cn)
for further inquiries.
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(Maire et al., 2015)

