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Motivations

• Understanding condition of reef 
systems is key to effective 
management  

• Vast marine and coastal areas with 
many remote reefs to map and 
monitor and assess for impacts. 

• With a few expectations may reef 
areas are not regularly monitored 
and there condition and response to 
impacts is unknown.  

• Capitalize and look for applications 
for new remote cheaper sensing 
data, cheaper data , analysis 
methods that’s scale and online 
process capacity

• Look for ecological robust, scalable 
applications that increase our 
knowledge of changing 



AIMS: Australia’s tropical marine research agency.

With reefs systems a number of habitats we don’t monitor (deep, 
shallow, exposed)

Clerk 
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Does the scale of monitoring fit with ecological patterns and impacts? 
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Capitalize on new remote sensing data  and methods
• cheaper data , analysis methods that’s scale and online process capacity
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Capitalise on new data 

https://business.esa.int/newcomers-earth-observation-guide

Drones
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Cloud processing
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Objectives

• Map habitats identify where we do and don’t monitor

• Develop methods to monitor gaps. 

• Building on LTM by incorporating new multiscale  and 
saleable remote sensing data and methods

• Calibrate methods against natural turnover and 
disturbances 

• Work towards adaptive monitoring and disturbances 
triggering monitoring ondemand
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Lidar
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Methods
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Outcomes

• Of 8 habitats mapped were only 
monitoring in 3

• Largest area is reef flat with no 
monitoring

• Potentially important habitat 
(diverse, temperature resistant) 
but difficult to access

• Assess new remote sensing data, 
cheaper data , analysis methods 
to solve this problem
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Nano satellite

Aerial (plane)

Drone (20m altitude)

Drones can increase resolution across
small – to – medium areas
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Drone Digital Elevation Model 
derived from Structure from MotionDrone (20m altitude)

• Structure of reef flat can be determined from when imagery clear 
• i.e., water level and movement low
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Drone Digital Elevation Model 
derived from Structure from MotionDrone (20m altitude)

• Structure of reef flat can be determined from the imagery 
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Building on LTM by incorporating 
new multiscale  and saleable 

remote sensing data and methods; 
benthic image example

• As an institution collect ~100,000 still 
images a year as well as benthic 
video, and BRUVS fish videos. 

• Historically analysed manually- very 
resource intensive, a bottle neck to 
rapid monitoring & reporting. 

• At capacity and not scalable, 
laborious work prone to human error. 
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AI and Deep Learning
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Case Study: Rapid reporting GBR (offshore reefs)

Three years of training 
data: 2008, 2010, 2012

5 point validation on 
2014 50,000 images 

~1 hour per 50k images
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Going beyond image points to image moacis

GAN “Generative Adversarial 
Networks”
For image correction



AIMS: Australia’s tropical marine research agency.

Sematic pixel classification
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Deep nets scalability,  autoscoring point, to patch to reef scale
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Objectives

• Map habitats identify where we do and don’t monitor

• Building on LTM by incorporating new multiscale  and 
saleable remote sensing data and methods

• Develop methods to monitor gaps. 

• Calibrate methods against natural turnover and 
disturbances 

• Work towards adaptive monitoring and disturbances 
triggering monitoring OnDemand 
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Drones
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Work towards adaptive monitoring and disturbances triggering 
monitoring ondemand

Data.aims.gov.au
Bleaching risk models


