Abstract

The Monterey Bay Aquarium Research Institute (MBARI) deploys remotely operated vehicles (ROVs) equipped with high resolution video equipment. This technology enables quantitative video transects (QVTs) to be obtained providing data at the scale of the individual organisms and their natural aggregation  patterns. QVTs are a sophisticated means of sampling that has recently replaced conventional methodologies and significantly advanced studies in animal diversity, distribution and abundance. The method currently used to analyse QVTs, however, is labor intensive and costly, reducing the amount of data analysed from the ROV dive and thus limiting marine ecological research.

An automated program for detecting organisms (events)visible in the video would address these concerns. Video frames are processed with a neuromorphic-selective attention algorithm, modeled after the human vision system. The candidate locations identified by this module are subject to a number of parameters that when combined with successful tracking determine whether detected events are deemed “interesting” or “boring”. “Interesting” events are marked in the video frames. Presented data details the comparison between automated detections and professional annotations, with which there is a 92% correlation.

Introduction

With ther autonomous detection od organisms in video, there is potential to significantly increase data acquisition. High resolution video is the only accurate means of assessing gelatinous and other fragile organisms due to it being non-invasive and in-situ. This large group of fauna, previously damaged and destroyed by sampling equipment of conventional methodologies  have been grossly misrepresented in terms of diversity and abundance and their position in the food web.

An autonomous event detection system (AVED) has previously been applied to the midwater environment with great success. A neuromorphic-selective attention algorithm, modeled after the human vision system is consistent with successful target detections in a variety of natural scenes. In processed video frames, candidate locations (tokens) identified by the attentional selection module are subject to a number of parameters that determine the likelihood of being deemed an “event” (figure 2). The storage of potentially “interesting” events is enabled with successful token tracking over several frames. “Interesting” events are identified and marked in the video frames. Elimination of “boring” video frames, in which no “interesting” events occur, will increase productivity and efficiency of professional annotators.

The long-term objective for AVED is to autonomously detect, recognise and classify organisms in real-time. With AVED being in such early stages of development, the potential in applying this system to a host of marine habitats and conditions remains largely unknown. The encouraging results of AVED in ocean midwater has prompted investigation into benthic applications. The aims of this study are thus to examine the ability of the AVED program to detect objects of saliency in video of benthic transects and to conduct preliminary analyses required for further work on object recognition.

Objectives

( To test the applicability of AVED to benthic habitat.

( To compare processed results with professional annotations.

( To collect images for future recognition work. (relevant for inclusion?)

Methodology

( Video clips captured as 1 minute AVI movie files.

( Files converted to Quicktime format and timecode added.

( Video clips processed with AVED.

( Results compared with recorded professional annotations.

Future Work

Short-term: 

( Further testing in various conditions

· poor light

· cluttered frames

· effects of sedimentation

( Further testing with different applications

· ocean observation systems

· site surveys

· habitat classification

Long-term:

( Recognition work

· reannotation of video to obtain new data

· abundance and distribution studies (or/ population study) of key species

· address new ecological questions

( Motion analysis

(Real-time processing 

Conclusion

( 92% agreement between program detection and professional annotations

( successful detection correlated with colour, size and contrast of the organism

( useful tool for some users to increase efficiency
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