
Optimal deployment of the smart meters and 
monitoring devices in water networks

Water is a scarce resource. South East Water (SEW), a water utility in metropolitan 
Melbourne, has developed a vibration sensor device named Sotto to detect leaks within 
the network in order to reduce wastage. My project focuses on developing new 
optimisation algorithms to determine the optimum number and placement of Sotto 
sensors and other smart water network devices, minimising the overall cost of the sensors 
plus the cost of non-revenue water leaks. This cost optimisation problem crucially depends 
on the sensitivity of the Sotto devices and the leak distribution (or leak size) along the 
network. Hence, we will integrate suitable statistical models into the optimisation
algorithms to solve the combined predict-and-optimise problem.
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NOTE – V = Nodes 
- W = Sensor Nodes / Places
- 𝑐! & 𝑐% - Cost of Water leak ( per Litre ) & Cost of Sensor  Figure 4: Vibration Sensor & Water Network

Figure 3: Probability of not detecting 
leak (h) Vs. leak size (l) for different 
sensor to node

Efficient use of water & network leaks
Water has become a limited resource across the globe. Using Water 
efficiently in Australia and within SEW has become a key factor due to the 
following reasons:
• 10+ year drought mainly affecting the south-east region of Australia.
• SEW delivers around 146 gigalitres annually and around 10 GL are lost by 

leakages (which equates to 4000 Olympic swimming pools), Figure 1.
• SEW provides services to 1.91 million people, hence a key factor is risk of 

reputational damage to the entity for time taken to repair a leak once 
water has burst out on the street.

Vibration Sensors and Deployment
SEW has developed a vibration sensor (Figure 2) to monitor leaks across
the network. Key features include:
• Vibration sensors are placed along with smart meters in each service

property (households) in network.
• Compared to pressure sensors, vibration sensors are better able to

detect small leaks and leaks within a larger distance.
• Deployed in three suburbs of Melbourne to test the feasibility of the

sensor.

Key problems
Key problems to solve include:
• Prediction of leak distribution and sensor sensitivity through

Machine Learning.
• Minimizing total cost of sensors, repairs and leaks across the

network.
Refer to Figure 3 and Figure 4.

Figure 1: Water gushes from a street in Australia
Figure 2: Vibration Sensor Prototype
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