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What about this region?
Small data  - but need performance

Performance

Amount of data

Deep learning

Most learning algorithms











Random 
Generated
Population



Fitness
Evaluation27% 32% 21% 23% 11%



Build next 
population:

Select 
Parents

27% 32%



Build next 
population:

Generate child by 
crossover



Build next 
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Mutation



Build next 
population:

Repeat until new 
population 
complete



Test
New

Population47% 12% 61% 13% 43%



Repeat until 
success100%



Node1 = Laplace(Inputs[0], 13)
Node2 = LocalNormalize(Node1, 12, 1)
Node3 = LocalNormalizeWithGauss(Node2, 6, 7)
Node4 = LocalStats(Node3, 8, 5, Range)
Node5 = SmoothGaussian(Node4, 1, 18)
Output = Threshold(Node5,12.3)

Digital DNA Represents computer programs Allows for introspection



Labelling software

Image processing library

Machine learning

Run time

Top-end application

There are 5 software levels to consider:

Tools for letting the user view images in a conventional way and mark up areas 
of interest

Software library providing algorithms for image manipulation. MI library is 
combination of OpenCV and custom/closed source algorithms.

End user may want to extend this.

The evolutionary algorithm, distributed learning and visualisation tools for the 
ML. 

Three ways to use the generated models:
1) Via API

2) Use generated code + image processing library
3) Command line application

End user application. Most likely 3rd party software



Controller

Overview of ML architecture:

Visualisation client

Validation client

Learning client
Learning client

Learning client
Learning client

Learning client
Learning client

Learning client

Runs the main ML algorithm and schedules work loads for the clients

Dashboard for learning progress:
Visualisation of current progress, results etc

Code generation output etc

Dashboard for learning progress:
Visualisation of current progress, results etc

Code generation output etc

Multiple clients for evaluating models:
There is no real limit here to the number of clients



Labelling software

Image processing library

Machine learning

Run time

Top-end application

Current development status:

Desktop application:
C#, WPF, optimised for digitising tablet.

Image processing for human operators and other actions targeted for digital X-
ray.

.net library:
Commercial OpenCV license

.net applications:
C# 4.8, WCF for IPC

.net applications

Proof-of-concept complete for BAE. Also integrated into RR project. 



Labelling software

Image processing library

Machine learning

Run time

Top-end application

Future development:
(With focus on Programmable collab)

Move to web application:
Would need expertise outside of MI to develop

Update:
MI to update this to latest versions of all platforms

Check cross-platform and GPU support

Re-develop:
MI would need to update this to use new infrastructure from Programable etc

Re-develop:
1) Programmable interface 

2) Library API
3) Code generator export

Connect to Siemens apps etc









Inputs:

Targets:





Original image Pre-process for humans

Run detector algorithm Visual detections

Visualise detection results on dashboard





User can explore images with viewing software and make final Pass/Fail decisions 



Automated inspection system :
3D scanning, metrology and vision












