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Innovative sensor monitoring and 
assessment projects at Cambridge  

Fibre optics distributed sensors 

Micro-Electro-Mechanical Systems 

and Power harvesting 

Wireless sensor network 

Computer vision 
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en.wikibooks.org 

BOTDR analyser

Fibre optics sensing 

www.britannica.com 

Computer vision 

http://en.wikibooks.org/wiki/File:Nervous_system_diagram.png
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Motivation 

Motivation 
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Motivation 

Motivation 
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Motivation 

System Pipeline 

 
Geometry 

 Estimation 

 

 
Warping and  

Mosaicing 

 

 

Image  

Acquisition 

 

Picture from “Modeling the world from Internet Photo Collections”, Snavely(2007)  



IKC Industrial Partner Meeting 02/03/2011 6 

Sagrada Familia Station 

Barcelona Metro 
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Motivation 
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Motivation 

Motivation 
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Challenges and Opportunities 

3D reconstruction and registration 
– Record of construction and maintenance details 

– Link to Building Information Modelling for existing 

and new infrastructure 

Change detection for monitoring 
– Changes in appearance and deterioration 

– Movements and crack developments 
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携帯
電話網

管理局

センサ

ゲートウェイ

データの流れ

Sensor 

Gateway 

Data flow 

Mobile 

network 

Monitoring 

Wireless sensor network 
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Gateway [Ring1685] 

Inclinometer 

[ID8921 Ring1689] 

Inclinometer 

[ID89D1 Ring1689] 

Inclinometer 

[ID8961 Ring1689] 

Inclinometer 

[ID8981 Ring1689] 

Crackmeter 

[ID8972 Ring1689] 

Relay 

[ID00D1 Ring1700] 
Relay 

[ID0021 Ring1700] 

Inc.  
Inc.  

Inc.  
Inc.  

Crack.  

Sensor Locations 
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Inclinometer 

Antenna 
Inclinometer 

Board 

Main Battery 

Mote 

Angle Plate 

Temperature & 

Humidity sensor 

Resolution 0.001o 

Range ±15o 

External 16 bit ADC 
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MicroElectroMechanical Systems 

• Leverage complexity in mechanics and electronics 
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MEMS strain sensor Conventional vibrating wire 

strain gauge 

1-10me resolution 1-10ne resolution 



IKC Industrial Partner Meeting 02/03/2011 12 

MEM Resonant Strain Gauge 

Multiple sensors on one chip 

225 µm 

• Strain resolution: 23 pe in 1 Hz 

 

• Scale factor: 150 Hz/me 

Wall crack 

Steel strip 

Wall anchors 
PCB (wireless 

unit/sensor 

interface) 

Silicon chip 

Uniaxial strain sensors 
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Lower Power Sensing and Communication 

Laptop                                   10 W 

Sensor board         1 W 

Ipod nano                      100's mW 

Wireless communication  5-15 mW 

MEMS Sensor           1-10 µW 

Electronic Watch                    1 µW  

Target : 10 mW 

MEMS power harvester 
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Challenges and Opportunities 

               MEM sensors  

– Low cost  

– High accuracy 

– Low power 

 

 

  Wireless sensor network 

– Easy installation 

– Expandable, large scale 

– Low power, high performance 

 

 
Power harvesting 

– Use of low grade energy available in the environment 
(heat, vibration, pressure fluctuation, wind etc). 

– Miniature power harvesting devices 

 

 Realisation of  

“Self-supporting embedded monitoring system” 

Proposed IKC projects - Sensors 

• Highly distributed fibre optic sensors 

• Computer vision for asset information modelling 

• Robust wireless sensor network 

• Low power, low cost MEM sensors 

• Power harvesting for embedded sensors 

Performance 
based design 

Smart 
construction 

processes 

Performance 
based 

maintenance 
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www.centreforsmartinfrastructure.com 


