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Embedded Model Predictive Control Stack

* Right - Controlled-variable tracking performance.
* Left - Corresponding manipulated variable trajectories
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HMI Web-Visualization
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(Frontend Layer / Operator Dashboard Interface)

gRPC/ Inlernal Web APl

IEC 61131-3 Runtime Execution Environment
(CODESYS Engine Integration Layer)

Shared Memory IPC

CORE COMPONENT ENGINE (DYNAMIC ALLOCATION) [C | C++/ Fortran]

Linear Model Extended
Predictive Control Kalman Filter
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Experimental validation of the complete embedded MPC
framework.

* Furthertuning & validation of state estimation and soft
sensing.

* Evaluation under fed/batch operating conditions. /

Linear Algebra Engine (BLAS & LAPACK Integration)

POSIX Threads / Drivers

Real-Time Industrial OS
(RTOS Linux / Embedded Edge Platform Node)

Data Acquisition Bus (ADC / Modbus / 1/O Scan) Ph?ﬂlﬂﬂl Field Sensors & |/O

Real-time constrained control for improved DO Biotechnology, fermentation, pharmaceutical N PCW 2026 ’

IMPACT regulation and robust bioprocess operation. APPLICATIONS manufacturing and related bioprocess industries.
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