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Bio-analogy

- representation of data selection with:

- sum

- threshold
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Artificial Intelligence

- representation of data selection with:

- sum

- threshold
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Multi-layer perceptron
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Hydra accounts

- log onto waves@hydra.jinr.ru

- password = ********

- choose a student nr.

- use that directory

- do not interfere w/ the others

- we use all the same account

- “launch” a project: ./addx ELA medium

- work on the project:

- compile into libraries: make libs

- compile test:                 make test

- run: make run

- clean: make clean
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Linear Fit

Quartic Fit
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SU2 package

- model dispersion of a square wave on a transmission line:
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SU2 package

- I used the SU2 package to model the propagator:
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SU2 package

- I used the SU2 package to model the propagator:
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Radio frequency modulation 

Shift keying:

- ASK, amplitude

- FSK, frequency

- PSK, phase

- ASK-LSB

- ASK-USB
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Magic sample number

- RF wave

sampling 1 : 3.675

𝑓0 = 12ooo Hz

Δ 1 / 44100 s

- pedestal: find from average

- magic N: Δ t = 11 Δ … 𝛿p = 0.0023 𝐴𝑒
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Amplitude

- same N = 11 :

Frequency

- same N = 11 :

( k = 1 ; max sensitivity)
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Phase

- 𝛿𝜙 = 𝜙current - 𝜙previous

- next: form features
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Distributions
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Parameter - 1 Parameter - 2
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- I downloaded from CERN the ROOT-5.34 (Windows)

- I learned how to write my own macro and do fits
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MLP run-through
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Learn a function

- example: radial field of a magnet
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RF-modulation classification

- I tested various combinations of the parameters (ped, A, f, ):

- to form features for the multi-layer perceptron and

- train a neural network to discriminate:

AM-LSB vs. AM-USB modulation

- I evaluated the neural network and the results were very good
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AM-LSB vs. AM-USB classification

neural network training       neural network evaluation
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Conclusions

Personal opinions

- I learned more advanced aspects of C++ (separate model compilation, 
issue limited instantiation, polymorphism, SFINAE)

- - We had access to the supercomputing cluster HybriLIT of JINR, which 
was very cool 

- - I learned to use the ROOT package from CERN and the Multi-Layer 
Perceptron utilities inside it

- - We were given example data and code for a number of neuro-software 
applications – of which I detailed here the RF-modulation classifier 

- - The professors were very good and friendly, I highly recommend this 
student training programme !


