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S-1. Architectures of the Four Networks Selected

S?(()jn.\; DWConv S?%HY] DWConv StC_(;n'v] DWConv
ride: g Stride: 1 g nide: g Stride: 2 g ride: g Stride: 1 m
Kernel size: 3 x 3 Kernel size: 3 x 3 Kernel size: 1 x 1 Kernel size: 3 x 3 Kernel size: 1 x 1 Kernel size: 3 x 3
Output channels: 32 . Output channels: 64 : Output channels: 128 .
Sonv DWConv Sonv DWConv LSonv DWConv
> ride: > Stride: 2 > nide: > Stride: 1 > ride: > Stride: 2 M
Kernel size: 1 x 1 Kernel size: 3 x 3 Kernel size: 1 x 1 Kermel size: 3 x 3 Kernel size: 1 x 1 Kernel size: 3 % 3
Output channels: 128 size: Output channels: 256 : Output channels: 256 el size:
T p
| |
o | oo oo ] oween o
> ride: — | Stride: 1 ride: I Stride: 2 ride: u
Kernel size: 1 x 1 | Kemel size: 3 % 3 Kernel size: 1 x 1 | Kernel size: 3 x 3 Kernel size: 1 x 1
Output channels: 512 I . Output channels: 512 i : Output channels: 1024
!_ ............ Repeat:5 _ . . .. _. a
DWConv Sonv
. Stride: 1 tnde: GAP Softmax
Kernel size: 3 x 3 Kernel size: 1 x 1
o Output channels: 1024

Fig. S-1.  The overall architecture of MobileNet-V1.

Notice that each Conv or DWConv layer is sequentially followed by BN and ReLU processing.
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Fig. S-2.  The overall architecture of ShuffleNet-V2.

Notice that the outputs of the first and last Conv layers are activated by ReLU.
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Fig. S-3.
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The architecture of EfficientNet-BO0.

Notice that the outputs of the first and last Conv layers are processed by BN and Swish.

Fig. S-4.

Overall architecture
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The overall architecture of GhostNet.



Notice that the outputs of the first Conv and penultimate Conv layers are processed by BN and ReL.U.

Explanation of abbreviations:

Conv: standard convolution.

DWConv: depthwise convolution.

BN: batch normalization.

GAP: global average pooling layer.

FC: fully connected layer.

SE: Squeeze-and-Excitation block (a widely used attention mechanism).
S-1I. Details of Labeled Loops in Industrial Datasets

TABLE S-1
LABELED LOOP DATA IN INDUSTRIAL DATASET
Loop names Comments Labels

BAS 1 No oscillation #0

BAS 8 No oscillation #0
CHEM 34 Disturbance (likely) #0
CHEM 40 No clear oscillation (according to power spectrum) #0
CHEM 45 No clear oscillation (according to power spectrum) #0
CHEM 46 No clear oscillation (according to power spectrum) #0
CHEM 47 No clear oscillation (according to power spectrum) #0
CHEM 48 No clear oscillation (according to power spectrum) #0
CHEM 52 No clear oscillation (according to power spectrum) #0
CHEM 53 No clear oscillation #0
CHEM 54 No clear oscillation #0
CHEM 58 No clear oscillation (according to power spectrum) #0

BAS 6 Stiction and tight tuning #1

BAS 7 Stiction and tight tuning #1
CHEM 1 Stiction #1
CHEM 2 Stiction #1
CHEM 4 Tuning problem #1
CHEM 5 Stiction #1
CHEM 10 Stiction #1
CHEM 11 Stiction #1
CHEM 12 Stiction #1
CHEM 13 Faulty steam sensor; no stiction #1
CHEM 14 Faulty steam sensor; no stiction #1
CHEM 17 Faulty steam sensor; no stiction #1
CHEM 18 Stiction (likely) #1
CHEM 19 Stiction (likely) #1
CHEM 20 Stiction (likely); multiple oscillations #1
CHEM 22 Stiction (likely) #1
CHEM 23 Stiction (likely) #1
CHEM 24 Stiction (likely); multiple oscillations #1
CHEM 25 Possible margin stability #1
CHEM 26 Stiction (likely) #1
CHEM 28 Stiction (likely) #1
CHEM 29 Stiction #1
CHEM 30 Stiction #1
CHEM 32 Stiction (likely) #1




TABLE S-1

LABELED LOOP DATA IN INDUSTRIAL DATASET (CONTINUED)

Loop names Comments Labels
CHEM 35 Stiction (likely) #1
CHEM 41 OP saturation #1
CHEM 42 Outlier #1
CHEM 43 - #1
CHEM 49 - #1
CHEM 50 - #1
CHEM 51 - #1
CHEM 67 - #1
CHEM 69 - #1
CHEM 75 - #1

MET 1 External disturbance (likely) #1
MIN 1 Stiction #1
POW 1 Stiction #1
POW 2 Stiction #1
POW 3 No stiction #1
POW 4 Stiction #1
POW 5 No stiction #1
PAP 1 Stiction #1
PAP2 Stiction #1
PAP 3 Stiction #1
PAP 4 Deadzone and tight tuning; no stiction #1
PAP 5 Stiction #1
PAP 6 No stiction #1
PAP 8 No stiction #1
PAP9 No stiction #1
PAP 10 - #1
PAP 13 Stiction #1




