PETIEMEF 2026 FF F28 % H5H

DOI 10.15302/J-SSCAE-2026.04.028

T ASEERAFHESHASRAR

WINIR, AW, WK, BREN, ARIRE

(RIER N TR 2E e, B 2016200

PR . BRI KT A B DAL H)E 0S4 T SRR &, BB e ROR 9 Tl 3 R S8 SR B T R it T R S,
Hesh Tk SR M BT M =3 . F3ER S R B, XA TIREFIERE LG, AL TRE N5
SEAL, AT SRR M DL BB kI b R R . PRIV SRR TRRMRI A, IR T I s R
RFER” R HHELE. FREEfeHE Eindm i, B3, e mEER, TS ER T, ™5 L 28R 2
FOARVEHOSE H T R, I8 A B AR S Tl s bR iR SR BT i R e . AL RS EE T Tl B REAE ANLYME
I, EeeiadE. P ik Ky AEE TR T N 3 sh BRI AE, M T W8 2SR SRS . A
W 5L &, RIGPATSBshiEd. Bor224d 5 MRV SEARE R, 35T BB B R TR SN 5 it ik
%, S s SHEARMXAUCE .. s T B G B ER AR A R, HFREN, MesEARYe, RBHEAMI; 5wk
AR, PR TOARTE R SRALEURSCRE, AR RIS, SEILE BB BE N SZIG IO E M TR . ML, RRE
Ae TR TR

R SRS, ANUME: Tl ESREs, TligmstiH; & asklis

FESES: TPIS; TP24  XEKFRIRME: A

Application Scenarios and Technological
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Abstract: The advancement of intelligent manufacturing is a critical benchmark for the core competitiveness of the industrial sector.
Embodied intelligence provides crucial support for the strategic upgrading of manufacturing systems, driving a paradigm shift in
industrial entities from passive execution to active perception, adaptation, and interaction. Distinct from traditional reviews focused on
underlying algorithmic principles, this study targets engineering implementation. To address the inherent challenge that current
foundation models struggle to bridge the engineering gap of high precision, rapid cycle times, and strong robustness in industrial
settings, we propose an analytical framework that derives technological requirements by reverse-engineering scenario-specific pain
points. Intelligent manufacturing of China is currently advancing rapidly toward flexibility, autonomy, and integration. The complex
working conditions and stringent process indicators in industrial scenarios have raised higher requirements for the implementation of
intelligent technologies, and the disconnection between general intelligent models and practical industrial demands has become
increasingly prominent. Therefore, this study examines the technological empowerment of industrial embodied intelligence across five
representative industrial application domains: human—robot collaboration, precision assembly, intelligent operation and maintenance,
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logistics and warehousing, and digital twin. A four-tier technical architecture is established, comprising multimodal perception and

state characterization, cognitive reasoning and task decision-making, dexterous execution and motion control, and digital twin-enabled

closed-loop optimization. Furthermore, the engineering adaptation and evolutionary pathways of embodied intelligence are delineated,

thereby achieving bidirectional alignment between application scenarios and technological capabilities. To advance the development

of industrial embodied intelligence, this study recommends the following strategic directions: strengthening frontier research to
overcome critical technical bottlenecks, cultivating a robust industrial ecosystem to accelerate large-scale deployment, and enhancing
policy support to optimize the developmental landscape. These efforts are expected to facilitate the transition of embodied intelligence
from laboratory validation to controllable and scalable industrial implementation, thereby exploring novel paradigms for intelligent

manufacturing.

Keywords: multimodal perception; human—machine collaboration; industrial embodied intelligence; industrial scenario application;

intelligent manufacturing
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