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AGENDA

- Uvod do problematiky

* Dynamické vs statické trénovani
* Trenovani v .NET

* Prace s daty

* Priklad architektury

- Zaver
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UVOD DO PROBLEMATIKY
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UVOD DO PROBLEMATIKY

YSOFT AIVA
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STATICKE VS DYNAMICKE TRENOVANI

STATICKE DYNAMICKE

* Nezname presné zakaznikuv problém, ani
nemame data. Vime jen napfiklad, ze pujde
o klasifikaci

- Resime zakaznikav konkrétni problém,
ktery se v Case meéni, ale nemame data

Active states
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STATICKE VS DYNAMICKE TRENOVANI

STATICKE DYNAMICKE

 Mame data, reSeni se v Case nemeéni * Nezname presné zakaznikuv problém, ani

« Jednodussi na vytvoreni a testovani nemame data. Vime jen napfiklad, Ze pujde
o klasifikaci

» Model trénujeme pred nasazenim, po . ) o o ,
nasazeni s nim vybavujeme * ReSime zakaznikuv konkrétni problem,

. .. ktery se v Case meni, ale nemame data
» Model se aktualizuje rucneé nebo

automaticky jakmile publikujeme novou * Adaptuje se v Case
verzi * Model se trénuje pokazdé kdyz uzivatel
zada nebo zmeéni trénovaci data

» Model je automaticky trénovan a nahrazen
(hot swap) kdyz trénovani skoncCi
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TRENOVANI V .NET

ML.NET

» Open-source

» Klasifikace, doporuceni, analyza
sentimentu, detekce objektu, predikce,
segmentace...

* Trénovani dostupného modelu
 Nahrani externé natrénovaného modelu
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TRENOVANI V ML.NET

mlData = ml.Data.LoadFromEnumerable(datasets);
mlData = ml.Data.ShuffleRows(mlData);

transtformedData = ml.Transforms.Conversion.MapValueToKey("LabelAsKey", (Imageltem.Label), keyOrdinality: ValueToKeyMappingEstimator.KeyOrdinality.ByValue)
.Fit(mlpata)
.Transtorm(mlData);

datasplit = ml.Data.TrainTestsplit(transformedData, ©.2);

trainerOptions = ImageClassifticationTrainer.Options() {

FeatureColumnName = (ImageItem.TImageData),

LabelColumnName = "LabelAsKey",

Arch = ImageClassificationTrainer.Architecture.Mobilenetvz,

Batchsize = 8,

LearningRate = @.01f,

MetricsCallback = metrics => _logger.LogInformation(metrics.ToString()),

validationset = datasplit.Testset,

EarlyStoppingCriteria = ImageClassificationTrainer.EarlyStopping(@e.ee1f, 3)
I3

pipeline = ml.MulticlassClassification.Trainers.ImageClassification(trainerOptions)

-Append(ml.Transforms.Conversion.MapKeyToValue("PredictedlLabel"));

trainedModel = pipeline.Fit(datasplit.Trainset);
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VYBAVOVANI V ML.NET

mlContext = MLContext();

stream = MemoryStream(request.Model);
mlModel = mlContext.Model.Load(stream, );

predictionEngine = mlContext.Model.CreatePredictionEngine<Imageltem, StatePredictionOutput>(mlModel);
prediction = predictionEngine.Predict(inputImage);
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0 CEM TO VE SKUTECNOSTI JE?

Integrace ML i s modelem

°% Generovani datasetu

10%

Overhead vytvareni sluzeb
20%

Sbirani dat o trénovani a
vyhodnocovani

10% Ul a zpétna vazba v

realném case
25%

Databaze
15%

Automatické trénovani
15%

SO~ T.
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DATA

[ DEITO neso DA:TO]?

* Strojoveé ucCeni vyzaduje velké mnozstvi dat, hluboké uceni radove vic
- Uzivatel nam ale nechce/nemuze poskytnout velké mnozstvi dat

D EVAWENEEDIAIOT{O HDATASSAMELES

~
...~

e

THREE, TAKE ITOR LEAVE IT
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DATA

[ DEITO neso DA:TO]?

* Strojoveé ucCeni vyzaduje velké mnozstvi dat, hluboké uceni radove vic
- Uzivatel nam ale nechce/nemuze poskytnout velké mnozstvi dat

* Generovani datasetu na zakladé poskytnutych dat... pokud to jdeV pripadé
obrazu

* Emulace ruznych deformaci: translace, rotace, zkoseni
« Zmena jasu, teplosti barev
* Pfidani Sumu, odrazu, moire efektu
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DATA

GENEROVANI DATASETU
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DATA

[ DEITO neso DA:TO]?

* Strojoveé ucCeni vyzaduje velké mnozstvi dat, hluboké uceni radove vic
- Uzivatel nam ale nechce/nemuze poskytnout velké mnozstvi dat
* Generovani datasetu na zakladé poskytnutych dat... pokud to jde
- Balancovani datasetu
* V pfipadé obrazu
* Emulace ruznych deformaci: translace, rotace, zkoseni
» Zmena jasu, teplosti barev
* Pfidani Sumu, odrazu, moire efektu
- Balancovani datasetu
* Generujeme velké mnozstvi dat, co vypocCetni zdroje?

NVSOFT.
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3

ARCHITEKTURA

Inference
5 - . Relational
i service database
ser Inference with trained mode Inference records
U f ith trained model — f d
Interface Start training
Get training status
W) Get newest model . HTTP
. Message broker
) Y
) > Training
. Training finished .
service
Update of progress ———(_

Relational
Blob storage
& database
Model data Training history
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SLUZBA PRO TRENOVANI

ZODPOVEDNOSTI

* Prijima a zarazuje do fronty pozadavky pro trénovani

* V\ybira modely a jejich parametry

» Generuje datasety ze vstupnich dat

- Balancuje datasety

* PocCita metriky natrénovanych modelu

* Informuje o prubéehu

- Zaznamenava prubéh a vysledek kazdého trénovani

- Udrzuje poradek v databazi e it

Interface | s wainng
¥ ot ot .
Pp—
P———
e
v '
[y raeirg Hacory
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SLUZBA PRO TRENOVANI

TECHNOLOGICKY

* ML.NET pro strojové uceni

* OpenCV C# wrapper

- Databaze

 Eventy (tightly/loosely coupled)

600 . mongODB® ostgreSQI_

OpenCV

ERabbit
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SLUZBA PRO VYBAVOVANI

 Stahnuti natrénované modelu z trénovaci sluzby
* Aktualizace modelu

» Pfijimani a odbaveni vybavovacich pozadavku

» Ukladani vysledku do databaze

'5 PostgreSQL
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SLUZBA UZIVATELSKEHO ROZHRANI

TRENOVANi MODELU

- Automaticke trénovani pri zmene, ale i moznost manualniho spustéeni

» Aktualizace stavu u klienta v realném case

-+ NEW TRAINING

HP M575 SQTASQ6ET

Waiting...

Y FILTER

DEVICE MODEL

HP M5735

HP M575

HP M575

HF M573

HP M575

DOMAIN

SQTASQET

SQTASQ6ET

DPTA

DPTA

DPTA

CREATED BY
RobotAdministrator
RMS (valek Lukas)
RMS (Grbélik Tomas)
RMS (Grbalik Tomas)

RMS (Grbalik Tomas)

10/09/2022 15:11:58

06/09/202212:21:29

05/09/2022 12:07:50

05/09/2022 12:01:08

05/09/2022 11:34:20

FINISHED

10/09/2022 1512:13
06/09/2022 12:21143’[
05/09/2022 12:08:06
05/09/202212:01:23

05/09/2022 11:34:35

CANCEL

{5 REFRESH

INSPECT

NVSOFT.

CONFIDENTIAL | 20



SLUZBA UZIVATELSKEHO ROZHRANI

AUTOMATICKE TRENOVANI

- Kdyz uzivatel prida, odebere, nebo upravi trenovaci data
* Opozdéené trénovani - Sliding delay

* Prekryvajici se trenovani

* Notifikace uzivatel
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SLUZBA UZIVATELSKEHO ROZHRANI

TRENOVANi MODELU

* Historie trénovani

« Zobrazeni detailu

» Statistika KPI oproti starSimu modelu

* Netechnické zobrazeni trid a jejich vzajemne vykonnosti

KEY PERFORMANCE INDICATORS
Training data

Calculation
Testing data -
o
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SLUZBA UZIVATELSKEHO ROZHRANI

MODEL S VELKOU JISTOTOU

KEY PERFORMANCE INDICATORS
Training data AN m
Testing data AN m

PER SCREEN PERFORMANCE
SCREEN TRAIN DATA PRECISION
HOME [100% ] /1
SCAN PROCESS [100% ] /1
Similar to S»im@:,ur Misclassified
Scan Preview 2% ] 0/1

TEST DATA PRECISION

| 89% | /120
[99% | /120
Similarity
[ 4% |

ISSUES

Misclassified
17120

Search

DISTINGUISHER

VSO T.
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SLUZBA UZIVATELSKEHO ROZHRANI

MODEL S POCHYBNQU JISTOTOU

PER SCREEN PERFORMANCE i
Searc Q
SCREEN TRAIN DATA PRECISION TEST DATA PRECISION ISSUES DISTINGUISHER
LOGIN SAFEQ KEYBOARD 2/2 |50% | /2 | 39% | /121 0 N
LOGIN SAFEQ KEYBOARD 1/2 |50% | /2 | 44% | /120 1 ~
Similar to Similarity Misclassified Similarity Misclassified
Login SafeQ [0%]| o0/2 [98% | 65/120
Login SafeQ Keyboard 2/2 0% | 0/2 2/120
Main Menu (0% | 1/2 0% | 0/120
CREATE DISTINGUISHER
Select screens which you want to distinguish
SO M~T.
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SLUZBA UZIVATELSKEHO ROZHRANI

DODATECNE ROZLISOVANI TRID

Conditions
1. Keyboard N

contains text: Keyboard
ORIF | contains text: User Name
ORIF | contains text: Password

+ ORIF

Else Condition

Applies when not a single condition is met

Return screen v‘ ‘ PIN v

Ke
User Name

Password

REMOVE SCREEN T1of2
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SLUZBA UZIVATELSKEHO ROZHRANI

VYBAVOVANI

Classification de120000-37ed-f6f9-9b4e-08da925f2fcc

- Kazdé vybaveni ma svuj zaznam DETAILS
° User_frlendly_lsh Device model  HP M575

Domain DPTA
Evaluation time 27 ms

Evaluated 09/09/2022 12:31:14

RESULTS

Resolution

Classified screen Home

Distinguisher used Na

Top scores 1.Home 98.0%
2.Login SafeQ Keyboard 1/2 1.2%
3.Main Menu 0.8%
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PAR SLOV NA ZAVER...

* VVypocetni vykon
* Cloud alternativa, ale co on-prem?
» Occamova britva

‘ Amazon
A Machine
Learning
Google Cloud Azure Machine Learning v
ngine
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NAVSTIVTE NAS STANEK

SOUTEZ

Logitech G PRO X
Gaming Headset

Samsung Galaxy Buds?2 Xiaomi Smart Band 7
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