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Design of Bottle Storage Deficiency Detection and Automatic Refilling System for Automatic Bottle Forming Machine by
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[ Abstract ] The bottle storage bin in automatic bottle forming machines serves as a critical buffer unit connecting the blowing and
filling processes. Frequent bottle shortages can lead to production halts and resource waste. Traditional manual or
simple on/off control systems exhibit drawbacks such as delayed response, high false alarm rates, and poor adaptability,
failing to meet smart manufacturing requirements. This paper systematically explores collaborative design strategies for
bottle deficiency detection and automatic refilling. First, through bulk dynamics analysis, we examine the flow

"

characteristics of bottle materials and the mechanisms behind non-ideal phenomena like "bridging, " revealing the
physical root causes of shortages. Second, we develop intelligent detection algorithms using multi-sensor fusion to
establish high-precision perception models. Subsequently, we derive motion planning, dynamic flow matching, and
congestion prevention mechanisms for the refilling system, achieving seamless integration between material
replenishment and consumption. Finally, we investigate the pivotal role of closed-loop feedback in maintaining liquid
level stability and propose an optimized model predictive control scheme. This study aims to establish a rigorous
qualitative theoretical framework, clarify the coupling logic between detection and refilling, and provide theoretical
support for the development of next-generation intelligent bottle forming equipment.
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