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Acquisition, Processing and Trusted Sharing of Operational Data for Industrial Embodied
Intelligence
WEI Sha!, FEI Siqi?>, SUN Chuang!, TANG Fengkai', DUAN Zeming'
(1. Institute of Informatization and Industrialization Integration, China Academy of Information and
Communications Technology, Beijing 100191, China; 2. School of Electrical and Information Engineering, Tianjin
University, Tianjin 300072, China)
Abstract; With industrial embodied intelligent equipment, such as intelligent robots, being rapidly
deployed on the shop floor, high-quality multimodal operational data has become a critical
bottleneck for policy learning, robust planning, and online optimization. Existing public datasets
are largely collected in laboratory or simulated environments, leaving systematic gaps to industrial
settings in terms of process constraints, hardware heterogeneity, operational safety, and data
security/compliance. To address this, this paper proposes a structured modeling framework for
industrial embodied-intelligence operational data that spans data types—acquisition architecture—
processing pipeline—sharing mechanism, and summarizes key engineering steps including
multi-source data organization and key processing steps. Furthermore, aligned with the Trusted
Data Space Development Action Plan (2024-2028) and its three core capabilities of trusted
governance and control of data, resource interaction, and value co-creation, we develop a
reference architecture based on the trusted data spaces system. By abstracting workshop-level
embodied-intelligence units as data nodes and leveraging edge-side pre-processing, connectors,
data catalogs, and digital contracts with usage control, the proposed solution enables controllable
authorization, real-time evidence preservation, and traceable usage across organizations, thereby
supporting trusted sharing and reuse of operational data. Based on literature review and
engineering cases, we outline a practical implementation path, providing references for industrial
data-solution design and standardization toward trusted data spaces.

Highlights :

1. Proposes a four-dimensional analytical framework (data types, acquisition architecture,
processing pipeline, and sharing mechanism) specifically for industrial embodied intelligence
operational data, addressing the gaps in existing reviews regarding industrial data
characterization.

2. Introduces an operation episode-centric element model and a standardized schema that
integrates multi-modal trajectories, task semantics, process parameters, and quality labels,
bridging the gap between algorithm training and industrial production management.



3. Constructs a hierarchical reference architecture for data acquisition and processing,
translating scattered OT signals from robotic controllers, sensors, and PLCs into structured,
quality-graded operational samples.

4. Designs a trusted sharing and governance architecture aligned with the national "Trusted
Data Space" initiative, enabling cross-organizational controlled authorization, usage control,
audit trails, and result traceability for operational data.

Keywords: industrial embodied intelligence, operational data, data acquisition and processing,

multimodal datasets, and trusted data spaces



