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Finding animals is important for field experiments, but it is often hard because animals may be small and 

conceal themselves in their habitat. To localize animal calls, we made a sound localization system using a wireless 

sensor network, which is composed of a number of sensor devices with wireless communication capability and a 

microphone array. One of the advantages of a wireless sensor network is ease of deployment of recording 

equipment. The goal of our system is to achieve the high accuracy of localization (<10 cm) in real time in natural 

environment. In this study, we implement a localization method using Direction of Arrival (DOA) measurements 

obtained from a microphone array (Figure 1). We use a Raspberry-Pi 2 for a sensor device connected with an 8ch 

microphone array (TAMAGO-03, System in Frontier Inc.), which records the sound and calculates DOA by the 

Multiple Signal Classification (MUSIC) method1. Sound source localization is conducted by a localization server 

that uses a grid-based localization method2 because the computational complexity of the method is comparatively 

low. However, in this method, computational time becomes longer as the number of sound sources and 

microphones increase (Figure 2). Therefore, we propose a distributed localization method. Since sensor devices 

are connected with each other by wireless communication, they can be easily divided into some groups that are 

composed of a few sensor devices, respectively. Each group only collects its nearby sound and the localization 

server merges information received from each group to conducts sound source localization. We show the accuracy 

and computation time of our system based on the results of simulations and experiments.  
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Figure. 2 Computation time for multiple sound sources Figure. 1 Summary of our localization system 


