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THE ROSS USV
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equipment damage and as a safety measure for other maritime vessels. The _ -
Detected object position is reported

Autonomous Vessel Vision System (AVVS) utilizes a front facing monocular back to the client system as a compiled

camera stereo and a SSD neural network to Identify potential obstacles and list of degrees from the ROSS's current
heading. This is done by calculating the

report them to the ROSS’s operators. This is a first step in creating a fully

degree value per pixel of the camera
autonomous object avoidance system which is planned for development next and multiplying this scalar value by the

year. distance in pixels from the centerline

(see figure 3).

Figure 1. Object Bounding Box and Classification Figure 2. Left: Unaltered input frame (skewed roll ~30°). Right:
Corrected Image
Figure 3. The ROSS detects a boat and iceburge in its field
OBJ ECT D ETECTI O N AN D I MAG E CO RRECTI O N of view. An angle is calculated between the ROSS’s heading
CLASS I F I CATI ON and and the detected objects.
Our object detection uses a pre trained neural network made As the ROSS vessel traverses through the open waters,
specifically from maritime environments. Images taken from the camera are skewed due to the vessel

being at different orientations the moment the image was
captured. The skewed images affect the object detection and
tracking, so they must be accounted for.

The pre trained neural network was created from the Singapore
Maritime Dataset - a dataset providing videos and ground truth

information of on-board and on-shore data.
We use an Inertial Measurement Unit (IMU) sensor to

The neural network is used with the object detection algorithm determine the pitch, yaw, and role of the ROSS in real time.

§SD !nceptlon \./2’ an efﬁc:lenjt single-shot detector. Each fr.ame Using the IMU data, and specifications about our camera’s
in a video feed is analyzed with the neural network to provide optical properties such as field of view, we are able to correct

Oregon State bounding boxes around the detected objects. and stabalize images taken during operation.
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