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INTRODUCTION

CoastalCOMS Pty Ltd is a technology company that has developed a number of environmental monitoring 
applications utilising video as the primary data collection methodology. The growth of this business required 
that a purpose built system to manage the storage and analysis of data, and in 2009 under a Queensland  
Government  Smart  State  funded  project  James  Cook  University  was  engaged  to  build  a  digital  asset  
management system, analytics platform, and workflow system – collectively referred to as the Core Platform – 
to enable the automated collection and analysis of data. The system design was influenced by previous work on 
x-ray crystallography data and experiment management systems developed under the DART [1] and Archer 
[2] projects. This system was put into production for near real-time analysis of the beach wave climate in  
2010.

The second phase of development of the Core Platform has focused on integration with a commercial video 
management platform, Milestone [3], and moving the Core Platform deployment from data center hardware 
into the Amazon Web Service EC2 [4] cloud platform. 

EXPERIENCES

The  cloud,  infrastructure  as  a  service,  deployment  model  offers  some  important  advantages  over  more 
traditional  infrastructure  models,  provided  the  application  is  able  to  take  advantage  of  them,  and  also 
accommodate  the  challenges.  If  properly  implemented  this  will  result  in  better  applications  for  any 
environment. 

The primary advantages for CoastalCOMS were: scalability – easy provisioning of new compute and storage  
infrastructure;   cost  structure  –  only  paying  for  resources  used;  and  less  complex  administration  and 
maintenance as there is  no hardware to maintain. The primary challenges were:  designing for scalability; 
reliability of resources; and recovery.

The software design challenge was to break the system into the appropriate discrete functional components, 
and then integrate them into a loosely coupled distributed system. The component boundaries were selected to  
enable scalability through parallelism. The coupling needed to be robust to network issues and peer failure,  
and recover automatically when the system was restored. To a large degree these are challenges common to 
other  distributed  systems,  particularly  enterprise  application  architectures,  and fittingly  a  number  of  the 
solutions employed follow enterprise software patterns, such as using message buses to link components.

The Core Platform identified storage, and the execution of analytical applications as the major scaling points,  
and  kept  the  digital  asset  management,  workflow management,  and  analytics  managements  as  the main 
discrete  components.  These  were  tied  together  using  the  Apache  ActiveMQ  message  bus.  The  Video 
Management  System  (VMS)  performs the  recordings  from  the  cameras  into  its  own  archive.  Next,  the 
recordings  are  extracted  from the VMS  by  the  Video Extraction and Processing  (VEaP)  component, and 
ingested into the Digital Asset Management system (DAM). The DAM notifies other components of  the new 
data via a message bus, the workflow component acts on these messages and queues the analytics tasks. The 
analytics service schedules these tasks for execution on scalable analytic runner resources, and when the tasks 
complete the results are ingested back into the DAM. User access and external system integration is achieved 
through the user portals and APIs.

Figure 1: System components – Video feeding into the VMS feeding into the Core Platform.
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The current products includes the provision of a hosted/managed services for collecting video and sensor data, 
for commercial, public sector, and research applications.

CASE STUDY: BEACH AND SURF ZONE ANALYTICS

The beach environment is extremely important to understand, as it supports both human and environmental 
outcomes. Beaches are the interface between terrestrial and marine environments,  and its change through 
erosion events is important process to monitor for coastal management, and understanding the impacts of 
climate change. CoastalCOMS provides analytics for monitoring shoreline position through the use of surf 
cams mounted on or near the beach. This process provides an understanding of the change in beach location 
and profile over time, and at significant tide events such as high, low and mean sea level.

Beaches are also an environment where people congregate, so the monitoring of surf zones has outcomes for 
public safety and beach management. Through novel image processing techniques [5] CoastalCOMS is able to 
estimate the height  and distance of  breaking waves,  which can be used for  recreational and beach safety 
purposes.

CASE STUDY: REMOTE ESTUARY SENSOR NETWORK

A demonstration project with CSIRO is currently underway, which involves the collection of video and water 
sensor data from a remote, solar powered site on the Logan River.  In this project the ability to match video 
and images to sensor reading allows the data to be verified and related to physical changes in the environment 
that the sensors alone would not be able to capture. 

CONCLUSION

Cloud infrastructure as a service is an important deployment model for modern application development as it  
forces clean, modular designs to take advantage of the scaling opportunities available, and as a consequence 
creates more testable and robust software. The scalability potentials available with the cloud model makes it  
particularly attractive to data and compute intensive projects,  either research or commercial  applications, 
particularly those which are long term and may require scalability over time.
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