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DEFECT INSPECTION 
FROM SCRATCH TO PRODUCTION
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AGENDA

Defect Inspection and its challenges

NGC Docker images

Model set up - Unet

Data preparation - DAGM

Production - Speed up with TensorRT
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INDUSTRIAL 
DEFECT INSPECTION
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INDUSTRIAL DEFECT INSPECTION
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NGC DOCKER IMAGES



Benefits for Deep Learning Workflow
High Level Benefits and Feature Set

Single software stack

Develop once, deploy 
anywhere

Scale across teams of 
practitioners

Developer, DevOp, QC
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Defect inspection Workflow
from scratch to production within container

Training Inference

NGC optimized docker image TENSORRT ·GRE

docker pull 

nvcr.io/nvidia/tensorflow

:18.02-py3

docker pull 

nvcr.io/nvidia/tensorrt:

18.02-py2
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MODEL SET UP
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WAYS FOR DEFECT INSPECTION

Depends on domain adaptation

Image 
SegmentationObject Detection

Image 
Classification

Label: 0 / 1 
(Defect / Non Defect)

Label: Bounding-Box Label: Polygons Mask
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CNN STRUCTURE
LeNet

Source: Design of Deep Convolutional Neural Network Architectures for Automated Feature Extraction in Industrial Inspection, D. 
Weimer et al, 2016
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ñdefect 

class1ò

1000-dim vector

< 1 millisecond

convnets perform classification

end-to-end learning

https://arxiv.org/abs/1605.06211

https://arxiv.org/abs/1605.06211
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~1/10 second

end-to-end learning

???

lots of pixels, little time?

https://arxiv.org/abs/1605.06211

https://arxiv.org/abs/1605.06211
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3X3 Conv2d+ReLU

2X2 MaxPool

2X2 Conv2dTranspose

copy and concatenate

U-Net structure
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KERASIMPLEMENTATION
Convolution



15

DECODING
deconvolution
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Image segmentation on medical images
Same process among various use cases

MRI image

Left ventricle

heart disease

Data Science BOWL
2016

Data Science BOWL 
2017

CT image

Nodule

Lung cancer

Image

Nuclei

Drug discovery

Data Science BOWL
2018
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DATA PREPARATION
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INDUSTRIAL OPTICAL INSPECTION
German Association for Pattern Recognition

Å http://resources.mpi -inf.mpg.de/conferences/dagm/2007/prizes.html

http://resources.mpi-inf.mpg.de/conferences/dagm/2007/prizes.html
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INDUSTRIAL OPTICAL INSPECTION
German Association for Pattern Recognition

Pass NG Pass

NGNGPass Pass

NG


