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Problem Statement 

We're studying spike-

based signaling for very 

energy-efficient sensor 

node communication. In 

such spike-based 

communication, 

information is encoded 

in the inter-spike 

distance. However, the 

timing of these spikes is 

distorted due to the 

jitter caused by the 

analog circuitry in the 

spike generation as well as noise on the wireless channel. As shown in the figure, jitter can 

cause a temporal shift of pulses, erasure of pulses, or insertion of pulses. This noise and 

jitter can severely affect the communication performance. In this thesis, the aim is to study 

the impact of such noise effects on the achievable data rate of spike-based 

communications. 

Tasks 

• Timing synchronization at the receiver end with temporally correlated cycle-to-cycle jitter 

• Analyze the impact of jitter on mutual information in spiking communication 

 

Expected Skills 

• Basic knowledge of information theory 

• Experience with Python or MATLAB 

 

Contact Person 

• Pialy Biswas, Email:  Pialy.Biswas@tu-dresden.de 

Please include a recent transcript of your grades when getting in contact 
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