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ABSTRACT   

We present and demonstrate a Brillouin Optical Time Domain Analysis (BOTDA) based long range sensor network with 
remote switching. Two different 5 km long sections were monitored alternatively by using a fast remotely controlled and 
optically powered up optical switch. The sensed fibers were located 10 km away from the interrogation unit. The 
BOTDA unit uses a simplified configuration to reduce the sensor network costs. Proof-of-concept experiments were 
carried out verifying the capacity of the proposed system.  
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1. INTRODUCTION  
Optical fiber sensors are nowadays one of the most promising technologies for structure health monitoring. Fiber Bragg 
Grating (FBG) based sensors and Reflectometry based sensors, namely OTDR systems, have been the most commonly 
implemented techniques up to now [1]. Nevertheless, BOTDA systems are especially interesting since they are able to 
measure temperature and/or strain in a distributed manner all along the structure. The spatial resolution is typically 
limited to 1m due to the phonon lifetime [2], but a number of novel techniques have been presented recently in order to 
attain sub-meter spatial resolutions [3,4,5]. Long range BOTDA systems have also been presented, attaining 
measurement of tens of kilometres with 1m resolution, or even longer distances when it is combined with Raman 
amplification along the channel [6]. However, the cost and the complexity of the setup is the main issue slowing down 
wide world deployment of this technology. 

Multiplexing sensors is the most reasonable technique in order to reduce the cost of operation and increase the 
performance of the network. Sometimes different kind of sensors can also be combined and multiplexed, enhancing the 
sensing capabilities of the system [7]. The use of optical switches is crucial for reducing the cost of structure health 
monitoring, since they allow sensing many structures by means of a single interrogation unit. They can also be used to 
enhance the robustness of the network against fiber breaks. Furthermore, optical powering is a key issue for a new 
generation of intelligent sensor networks [8] with a broad range of monitoring applications. 

In this paper, we present a sensor network appropriate to monitor multiple structures with one single simplified BOTDA 
system. It uses a power by light optical switch for selecting the structure to be sensed. This switch is controlled remotely 
and optically, so no power supplies are needed away from the interrogation station. The BOTDA configuration used to 
interrogate the sensor network is simplified with respect to typical BOTDA setups. It uses a highly nonlinear fiber to 
generate a first Brillouin scattering Stokes wave that will be used to generate the pump pulses [9]. Wideband electro-
optic modulators (EOM) and microwave synthesized generators are then not needed, decreasing the cost of the setup.   

 

2. DESCRIPTION OF THE SENSOR NETWORK 
 

The proposed sensor network is depicted in figure 1. It consists of a BOTDA system used to interrogate a 25 km long 
fiber channel, where the central 5 km are connected trough two optical switches, where the structures to be sensed are 
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