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AI-based Smart Manufacturing Systems (AISMS) incorporates various technologies, i.e., Internet of Things (IoT), big data analytics, system modeling, and Artificial Intelligence (AI). Such technologies are permeating different aspects of manufacturing industry and make it smart and capable of addressing challenges such as interoperability, decentralization, distributed control, real-time manufacturing process control, service orientation, and maintenance optimization. Recent advances in AI-based solutions can expedite and make new development of smart manufacturing possible. These advances should drive the evolution of manufacturing architectures into integrated networks of automation devices and enable the smart characteristics of being self-adaptive, self-sensing, and self-organizing. Smart manufacturing represents a paradigm shift from automated manufacturing towards intelligent manufacturing. Conventional automated technologies and systems, such as manufacturing execution system (MES), advanced process control (APC) system, etc., have hit bottlenecks in further providing higher efficiencies and better productivities. AISMS are considered as the key to addressing these challenges. 
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Figure 1. AISMS drives the transformation of manufacturing industries. The realization of smart manufacturing requires development and deployment of individual AI systems targeting different applications in a factory and deep integration of these systems into a coherent ecosystem.  

The Technical Committee on AISMS (TC-AISMS) aims at establishing a community consisting of research experts and industrial practitioners and drive relevant technology development and system implementation. The active involvement of industrial experts in TC-AISMS will help the research community focus on key manufacturing areas (i.e., smart design, smart machining, smart monitoring, smart control, smart scheduling, industrial applications, and system integrations), while innovative thinking coming from research experts will in turn provide technologies and systems to implement the relevant industry transformations.  Close collaborations between two communities will help close the gap between academic research and industrial applications, greatly advancing the science and engineering of AI and SMS fields. The proposed TC activities include facilitating its members in fostering the state-of-the-art research results in the field of AI and smart manufacturing, stimulating not only the members of SMC Society but also parties from other organizations to participate in the interdisciplinary research and contribute to breaking the existing barriers among various research communities related to smart manufacturing.

Vision
TC-AISMS aims to promote interdisciplinary and multidisciplinary research by organizing the AISMS related special issues in the premier IEEE Transactions, establishing new conferences and workshops, technically co-sponsoring conferences and workshops, proposing special sessions and presenting tutorials and panel discussion in the existing conferences or workshops.

Mission
The long-term goal of TC-AISMS is to promote the fundamental research aspects in relevant fields and drive the transformation of manufacturing industries. This proposed TC will stimulate the SMC society researchers to participate in the interdisciplinary research of AI and smart manufacturing in the future and contribute to breaking the existing barriers among research communities related to a smart manufacturing ecosystem.

Welcome you to join this TC by contacting: 
mengchu@gmail.com
sphr.ghahramani@gmail.com
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Al-based Smart Manufacturing
Systems (AISMS) enables
factory-wide data collection,
asset monitoring, data mining,
process optimization, production

control, defect analysis,
production scheduling and
dispatching, etc., helping

manufacturers improve overall
manufacturing efficiencies, lower
production cost and gain
competitive advantages.

Data Analysis

+ Product design, process
control, recipe optimizations,
root cause analysis through
big data analysis

Smart Sampling

« Real time optimization of
metrology sampling plan
based on factory status
and defect rates

Smart Production Dispatch

+ Reduce cycle time with
optimized production
scheduling and dispatching

Tool and Robot Dispatch

+ Toollrobot dispatching with
ROPN technology (digital twin)
increases hardware
efficiencies
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Al Defect Analysis

+ Automatous defect analysis
and control by computer
vision and Al technologies

—
=i

B

Performance Prediction

« Quality, yield, and product
performance prediction
lowers relevant R&D and
production costs
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Video Analysis

+ Real time manufacturing
safety and security
monitoring and analytics

Predictive Maintenance

« Predict tool issues and take
proactive actions; reduce
unscheduled down-time





