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slack variables

Binary variables
number of measurements in a class

sum of squared errors



Mojto, Ľubušký, Fikar, Paulen MIS with SVM-based Switching Logic July 9–14, 2023

Discontinuity of MIS models!!

The continuity constraints:

Design of Continuous Sensor

7/16

1. A priori labeling of the training dataset

2. Data classification & sensor training



Mojto, Ľubušký, Fikar, Paulen MIS with SVM-based Switching Logic July 9–14, 2023

Discontinuity of MIS models!!

Design of Continuous Sensor

7/16

1. A priori labeling of the training dataset

2. Data classification & sensor training

The continuity constraints:



Mojto, Ľubušký, Fikar, Paulen MIS with SVM-based Switching Logic July 9–14, 2023

1. A priori labeling of the training dataset

2. Data classification & sensor training

Design of Continuous Sensor

Discontinuity of MIS models!!

7/16



Mojto, Ľubušký, Fikar, Paulen MIS with SVM-based Switching Logic July 9–14, 2023

1. A priori labeling of the training dataset

2. Data classification & sensor training

Design of Continuous Sensor

Continuity of MIS models

7/16



Mojto, Ľubušký, Fikar, Paulen MIS with SVM-based Switching Logic July 9–14, 2023

1. A priori labeling of the training dataset

2. Data classification & sensor training

MIS-con

Design of Continuous Sensor

7/16

Continuity of MIS models



Mojto, Ľubušký, Fikar, Paulen MIS with SVM-based Switching Logic July 9–14, 2023

Unknown impact of a priori labeling on the MIS accuracy!!

Design of Sensor with Optimized Data Labeling

8/16

1. A priori labeling of the training dataset

2. Data classification & sensor training



Mojto, Ľubušký, Fikar, Paulen MIS with SVM-based Switching Logic July 9–14, 2023

will be optimized!⇒

1. A priori labeling of the training dataset

2. Data classification & sensor training

Unknown impact of a priori labeling on the MIS accuracy!!

Design of Sensor with Optimized Data Labeling

8/16



Mojto, Ľubušký, Fikar, Paulen MIS with SVM-based Switching Logic July 9–14, 2023

Data labeling & Data classification & Sensor training

simultaneously

Considered impact of a priori labeling on the MIS accuracy

Design of Sensor with Optimized Data Labeling

8/16



Mojto, Ľubušký, Fikar, Paulen MIS with SVM-based Switching Logic July 9–14, 2023

MIS-con-lab

Considered impact of a priori labeling on the MIS accuracy

Design of Sensor with Optimized Data Labeling

Gurobi with big-M reformulations: MIS-con-lab (gur)⇒

Considered solvers

BARON with heuristic termination: MIS-con-lab (bar,ht)⇒

BARON: MIS-con-lab (bar)⇒
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Data labeling & Data classification & Sensor training

simultaneously
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Approach
RMSE×102

(training)

RMSE×102

(testing)
CPU time [s]

SIS 4.1 3.5 0.1

MIS-SotA 0.9 1 4.3

MIS-con 0.9 1.1 4.1

MIS-con-lab (bar) 0.5 1.6 3,600.0

MIS-con-lab (bar,ht) 0.5 1.6 325.9

MIS-con-lab (gur) 0.4 0.5 2,284.0

Windows 10.0.22621, x64-based PC, Intel(R) Core (TM) i7-8750H, 2.2GHz, 6 Core(s) 
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Conclusions
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Future Work

• Consideration of advanced methods (e.g., LASSO) into MIS to allow different model structures.

• Incorporation of various approaches for data treatment to enhance data quality.
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• Based on the studied methodology, MIS-con-lab (gur) appears to be the most suitable approach.

• MIS-con offers the optimal balance between model accuracy, computational load, and model continuity.

• Optimising the data labels results in a significant computational load and variance in the results.
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