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Overview

ÅBackground

ÅInflatable Space Habitats

ÅLeak Detection, Localization, and Classification

ïModeling, Design, Test, Data Analysis

ÅFuture Work

ÅProgram Highlights
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WiSe-Net Lab was established in 2005 in a 

900 ft2 facility within the Engineering and 

Science Research Building at the 

University of Maine, Orono, ME, USA. 

In 2010, a new 3600 ft2 laboratory was 

built on UMainecampus to conduct 

research on wireless sensing of NASA's 

Inflatable Lunar Habitat module, which 

led to development of a leak detection 

system for International Space Station 

that was tested in space in 2017. 



Inflatable Space Habitats
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ILC Hyperbaric chamber

JSC Concentric torus

TRL Spherical 
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Problem 

ÅMicrometeorites and orbital 
debris (MMODs) are major 
threat to International Space 
Station (ISS) and other 
spacecraft

ÅTravel at hypervelocitiesfrom 7-

10 in Low-Earth Orbit [1]

ÅCan penetrate ISS and cause 
leaks of oxygen, fuel or other 
gases [1,2]

6

Damage caused by MMOD [1,2]. 
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Problem
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Å2016, Astronauts back inside ISS after helmet leak

Å2013, ISS Expedition 36, Water leak in EVA

Å2001, STS-98, Ammonia leak in EVA

Å1999, STS-93, Hydrogen leak

Å1991, STS-37, EVA suit punctured

Å1983, STS-9 fuel leak

Å1975, Apolo-Soyuz test project, Gas leak

Å1971, Soyuz 11 crew dead after air leak in the capsule. 



Project Background

ÅWireless Leak Detection (WLD) is a research initiative to 
design, build and test an automated leak detection and 
localization system

ÅLeaks in pressurized structures (ex: ISS) have been shown to 
generate ultrasonic acoustics

ÅExisting systems: measuring pressure changes, handheld leak 
detectors [3-7]
ïLow accuracy, 

ï false leaks, 

ï low sensitivity, 

ïnot automated
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Detection

Localization

Classification

Leak

YOU ARE HERE





What Does a Leak Look Like?

1. High pressure inside, 
vacuum outside

2. Air leaves through the 
hole faster than the 
speed of sound

3. This means that the 
leaks are silent, except 
for their effects on the 
surrounding materials
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Estimating Angle of Arrival
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Iterative Probabilistic tree-search
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Ref: Abedi, et. al., Sub-optimum fast Bayesian techniques for 

joint leak detection and localization, IET Wirel. Sens. Syst., 2013, 

Vol. 3, Iss. 3, pp. 239ï246 239 (Avialble from: IEEE Xplore)
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WLD Functional Block Diagram
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