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Agenda

* Wind turbine inspection

» Use case background

* Cloud data processing pipelines

 Data processing approach with
NebulOuS

» Software stack

 Deployment

» Data format
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What we are working with ?
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TTA Background

 AirFusion: Cloud Asset Management
platform

» Generic Al model integration
e Custom solution using dedicated model

 Flexible multi-step image analysis
pipeline

 TTA: Next-gen data processing pipeline

* NebulOus: Seamless data processing on

UAV, edge and cloud.
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Cloud pipelines
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Algorithms behind
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» Multi-step pipeline vs single model

* Trying out different algorithms and hyperparameters

Detection (YoloV2/V3, Detectron?2 Faster-
RCNN, EfficienDet)

Classification (Densenet121/201. Mobilenet, 3-
5 layer CNNs, BiT Resnet)

Segmentation (PSPNet, Densenet),
Unsupervised segmentation algorithms
(GrabCut, kmeans/slic/felzenszwalb,  other
custom ideas)

* Pretrained weights, augmentation, anchors, noisy
cropping data for classifiers

« Severity regression/classification
* Finding similar damages labeled differently

» Background replacement
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Process transformation
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Process transformation
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Process transformation
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Process transformation
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Process transformation
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Process transformation
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Key differences

Before:
. Manual quality assessment
. Manual data upload

. All processing done in the
cloud

. Batch process

. Immediate quality feedback

. No dedicated data upload step:
automated process involving
initial data analysis

. Asset management application
involved only after data is
processed

. On-line process
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Software stack
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Deployment perspective

Damage
detection

i

g%

K8S cluster

O

Damage
classification

Severity B
assessment
Severity Severity
assessment assessment
(node 1) (node 2)

g ]

Edge / . Cloud
Damage Damage Damage Damage
detection detection classification classification
(node 1) (node 2) (node 1) (node 2)

Orchestrator > Orchestrator

Funded by
the European Union




Q ebulOuS

Collected data
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Collected data

Daﬁage
Quality Blade part detection / Damage Severity
SLET N assessment i detection & clearing i classification ) assesment
house

""sha256': "a20aa9ef34bea503ea9ffaa3e3132cccc8d08b3dd89a9768b83d6e56fac7c822",

"size": {
"depth': 3,
"height'': 2736,
"width"': 3653
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Collected data

Daﬁage
Quality Blade part detection / Damage Severity
SLET I assessment i detection & clearing i classification ) assesment
house

"5:10256%": ""a20aa9ef34bea503ea9ffaa3e313Zcccec8d08b3dd89a9768b83d6e56fac7c822",
"'size"":
"depth': 3,

"height'': 2736,

"width”: 3653

"quallfy": g
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Collected data

Daﬁage
Data capture —» Quality L5 Blade part N detection / || Damage | J| Severity
assessment detection clearing classification assesment
house
t
"5:10256%": ""a20aa9ef34bea503ea9ffaa3e3132cccc8d08b3dd89a9768b83d6e56fac7c822",
"'size":
"depth': 3,
"height'': 2736,
"width": 3653
"quallfy": i

“glement™: “TIP"
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Collected data

Datﬁage

Data capture —» Quality L5 Blade part L detection / _y| Damage | .| Severity
assessment detection clearing classification assesment
house
¢
"5:10256%": ""a20aa9ef34bea503ea9ffaa3e3132cccc8d08b3dd89a9768b83d6e56fac7c822",
'size':
"depth': 3

"height': 2736,
"width": 3653

"quallfy": "z,
"alement": "TIP",
"object": [

"bndbox'": §

"ymin'': 772
! }

"bndbox': §
"xmax'": 2004,
"xmin': 1932,
"ymax'': 2460,

) "ymin'': 2357

"bndbox'": §{
"xmax': 2016,
"xmin'': 1956,
"ymax': 2125,
"ymin'': 1977

}

"bndbox'": §
"xmax': 1764,
"xmin': 17186,
"ymax': 774,
"ymin'': 729

}

"bndbox': §
"xmax'': 1656,
"xmin'': 1607,
"ymax': 770,

Funded by } At 203 Quolity: 7|
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Collected data

Datﬁage

Data capture —» Quality L5 Blade part L detection / _y Damage | .| Severity
assessment detection clearing classification assesment
house
¢
"5:10256%": ""a20aa9ef34bea503ea9ffaa3e3132cccc8d08b3dd89a9768b83d6e56fac7c822",
'size':
"depth': 3

"height': 2736,

"width"': 3653
" ", L "
quality": "71",
"alement": "TIP",
"object": [

"bndbox'": §

3
b ames "LB"

"bndbox'": {
"xmax': 2004,

b ;

name'’: "Pinholes’

"bndbox": §
"xmax': 2016,
"xmin': 1958,
"ymax': 2125,
"ymin'': 1977

)
Yame”: DL
"bndbox'": {

"ymax': 774,
"ymin'': 729

3

name'’: "LP"

"bndbox': §
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Collected data

Datﬁage

Data capture —» Quality L5 Blade part L detection / _y Damage | . Severity
assessment detection clearing classification assesment
house
¢
"5:10256%": ""a20aa9ef34bea503ea9ffaa3e3132cccc8d08b3dd89a9768b83d6e56fac7c822",
'size':
"depth': 3

"height': 2736,
"width": 3653

"quallfy": "z,
"alement": "TIP",
"object": [

"bndbox'": §

"name”: "LB",
"severity': "S1"

"bndbox'": {
"xmax'': 2004,
"xmin': 1932,
"ymax'": 2460,
"ymin'': 2357

}'name": "Pinholes",

"'severity'': "S2"

"bndbox'": {
"xmax': 20186,
"xmin'': 1956,
"ymax': 2125,
"ymin'': 1977

"name": "DL",
"severity'': ""S2"

"bndbox": §
"xmax'’t 1764,
"xmin'': 1716,
"ymax'': 774,
"'ymin'': 729

3

name'': "LP"'
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@

NebulOuS

Thank you.

Michat Ktosinski
mklosinski@ttanalysis.pl
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