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MUSE-COM2 aims to develop and validate AI-empowered multimodal communications considering semantics of individual modalities jointly optimized with the processing of the modalities in multi-access edge computing (MEC) servers. Unlike conventional semantic and goal-oriented communications, the inclusion of information processing in MEC imposes new challenges related to the impact of information carried in individual modalities on the MEC processing outcome. The goal is to obtain a coherent framework jointly reducing the amount of information carried over the wireless links and subsequently processed in MEC; thus, saving not only radio and computing resources, but also energy while leading to the same outcome of the MEC processing. 
 
In the first period, the project consortium defined use-cases, scenarios, and requirements on the overall system for semantic communication and computing. Then, the architecture of the system allowing to tightly integrate semantic communication with computing has been designed based on Open-Radio Access Network (O-RAN) architecture. We expect the concept of joint semantic communication and computing will allow energy and cost savings in various domains. To validate this assumption, business aspects have been analyzed and analysis of potential savings in industry based on real data from BOSCH has been delivered. 
 
From the research perspective, we have proposed framework for semantic information sharing among devices (vehicles, robots, machines in industry, etc.) to reduce energy consumption for extraction of the semantic information.  
 
To allow for extension towards multimodal scenarios an understanding of similarities among information covered by individual modalities is required. Thus, generative mutual information estimator has been developed. 
 
Then, wireless joint-embedding predictive architecture for user CSI estimation has been developed and tested for multimodal use case combining wireless channel prediction and control actions determination. 
 
In parallel to the research works, preparation of infrastructure for proof-of-concept (PoC) in BOSCH is continuously in progress. To cover the gap between theoretical research with simulated data, data set with real production multimodal data from 20 machines over one week has been prepared and is now analyzed from perspective of similarities among individual modalities. We also work on extension of infrastructure in the lab for initial experimental validation before PoC. 
 
The research results are covered by four conference and four journal papers published so far and by three invited talks. On top of it, three deliverables have been completed. 
 
In the next phases, we will demonstrate the concept of semantic communication and computing for multimodal data first in the lab for robotics/vehicular use case. Then, we deploy the concept in BOSCH and validate the idea in real industrial environment with real data to demonstrate savings in energy and cost in real environment.  
 
MUSE-COM2 project results and progress are available at the website https://musecom2.eu/



