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Introduction Results and Discussion
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Detection Model Training

» Assurance of the normal condition of components is necessary > Model performance on the testing dataset and examples of
for safe continued operation model classification results:

» Manual visual inspection may be prone to large volume of
inspection data, making the manual assessment laborious and
lengthy

» This project develops a decision-support tool to automatically
detect crack features in the inspection footage of superheater
tube plate upper radius region
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» The trustworthiness of this black-box | > Examples of detected
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Efficient Preparation of Dataset

Frame space

» Large datasets are typically needed to train an automated
detection system (in our case: detecting cracks)

Scanning plan

(a)
» Efficient labelling process is performed by applying a threshold
to automatically label patches as “crack” or “non-crack”, based
on the binary masks of ground-truth crack frames
(b)
(c)

Ground-truth frame Binary crack mask

» With this technique, 1600 patches are automatically labelled in
83 seconds

Accuracy (%)

> The automatically labelled datasets are used to fine-tune a pre- >m§oftware application:
trained deep learning network (GoogLeNet) via transfer learning

l Pre-processing Crack Detection Result Displa

——————————————— ~ SIIEAN Y ol N yAutoma(ed video clip grouping
ﬁrm OO OGO 00 0-0-6-6-0-6-0-6-0-0-6-6-6-6 I 100 P o  aooSeosoooooeee 00 ™ S E—— éI I| I I | II I I I|| |
(-3 -'Eﬂ-B .EI‘EI_'E F‘EI J}E._D.E ﬂ-E— E'D'E 0 B8 (P i = &) = Default Mode | or Cutomise the period of interest:  Start Time 0| Hour 0 Minute 0 Second z
| gp + .g_. , " g o 4 I 98 | o ) @ | N End Time 0| Hour 0| minute 0 :::: E | u
= EXhaciEnes ’ ' : Fram:index ) ’ 10"
\Bﬁ- ________________ j 95 - 4 -
70 -\ P Sy 18 5 o® 909
—o&— Training — 94 KR . o
60 - - - Validation| - * : Ny
>, 92r ! L 4
50 S ' y -
B S oold - Conclusions
- Q L —e— Training
< gl - - - -Validation | - . . .
” AR _ » The automated crack detection system for superheater inspection
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