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Title

PipeProbe

Inventor (s)

Hao-hua Chu, Polly Huang, Tsung-te (Ted) Lai, Yu-han (Tiffany) Chen

Brief Description

The first step in fixing leaking pipes is to locate where they are for further inspection. When
leaking water pipes are hidden inside walls and underneath floors, diagnosing their location
without direct inspection becomes very difficult, especially when the original diagram of the
pipeline layout is also missing. Searching for the pipeline locations becomes guesswork and
often requires a brute-force method, such as knocking down walls and stripping floor coverings.
This problem created an opportunity for the development of PipeProbe, a mobile sensor system
for determining the spatial topology of hidden water pipelines behind walls. PipeProbe works by
dropping a tiny wireless sensor capsule into the source of the water pipelines. As the PipeProbe
capsule traverses the pipelines, it gathers and transmits pressure and angular velocity readings.
Through temporal-spatial analysis on the sensor readings, our algorithm locates all turning
points in the pipelines and maps their 3D spatial topology.

Fields of

Application

Any structure which needs to reconstruct the pipelines 3D spatial topology

Advantages

To reconstruct the pipelines 3D spatial topology, instead of knocking down walls and
stripping floor coverings, a novel localization method was developed to accurately estimate
the 3D spatial topology of the capsule-traversed water pipelines from the pressure and
rotation graphs collected and computed by the PipeProbe system.

Rather than fixing sensing points in the utility infrastructure, PipeProbe adopts a mobile
sensing approach in which a mobile sensor travels and performs on-the-spot data collection
at different places.

Since the PipeProbe capsule is designed to model a water droplet, its physical movement
leverages the force inside of the pipeline infrastructure for propulsion. This means that no
motoring is necessary to power its movement, which increases the PipeProbe capsule’s
energy-efficiency and allows it to operate on only 15 mA of current. To illustrate, a tiny
lithium button cell battery can keep our PipeProbe capsule operating for over 1 kilometer at
a water flow rate of 15 centimeters per second.

Market Potential

Due to water leakage, the amount of water Taiwan lost each year is about the amount in two
water reservoirs which is more than 700 million.

IP Right(s)
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