Universidade Federal do Parana (UFPR)
Especializacao em Engenharia Industrial 4.0

Classificacao
AplicacOes

David Menotti

www.inf.ufpr.br/menotti/am-18b



Hoje

* Aplicacoes em:
— Arvores de Decisdo



Arvores de Decisao



Arvores de Decisao

Agenda

« Decision Trees for Fast Security Assessment of
Autonomous power systems with a large penetration
from Renewables (1995)



Decision Trees for Fast Security Assessment of Autonomous
power systems with a large penetration from Renewables (1995)

Introducao

 Uso de arvores de decisao para avaliar um sistema
elétrico autonomo de porte medio com grande
penetracao de energias renovaveis
« Cenario: llha grega de Lemnos
« Grande potencial edlico (10MW / 25 MW)
* Problema: margem de seguranca
» Load margin - forecasting errors
« Wind margin - wind forecasting errors
* A dynamic security margin
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A rede em estudo
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Figure 1. One line diagram of the power system of Lemnos island.
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Modelando o problema

* Given aload demand P, + Total wind power P,

+ PV power P, ,, the DUs power ( P, ) is

Pp=PL-Py-Ppy

WM required Wind Margin

* Ponmin - the minimum necessary nominal capacity

P

DN, min = PD + WM x PW

* Assim 11 valores de P, . sao possiveis (1.2MW to 10.5MW)
+ P, (solar) é continua
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A base de aprendizado

» Learning Set (LS) / Test Set (TS)

— Predetermined - Operating points (OP)

— 1800 pontos (apenas realisticos)
+ P,>=025P,,
+ P,<=0.75P,

— OPs é seguro se freq < 1Hz

e
Safe OPs Unsafe OPs

k LS 1177 722 (61.34 %) | 455 (38.66 %)

TS 588 353 (60.03 %) | 235 (39.97 %)

Table 1. Safe and Unsafe OPs in LS and TS.
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Atributos

* De 47 possiveis (8 apenas / 95% de acuracia)

Phoom - nominal capacity (MW) of operating DUs.

2. PD,m : total DPS active power (MW).

3. Py = P : DUs loading, % of rated capacity.
PDM . -

4. S.R. =Pom'Pb.m : DPS spinning reserve.

9. | S total active output power (MW) of WPs 1&2.

6. WM. = B : wind margin.
WP,tot

g | P | total active load (MW).

8. W.P.=—"® : wind penetration.

Lot
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Arvore de decisao resultante
 Notacao

NON T AL
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W.P.<0479 : Splitting test
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Figure 3. Notation of the DTS’ nodes.



Arvore de decisao resultante
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Figure 4. DT developed using the 8 attributes set and X?-test number 1 with 0.9985 confidence level.
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Resultado no Test Set.

Node Safety Tested Success False Alarms Missed Alarms

Number Type Index OPs % (OPs) % (OPs) % (OPs)
8 DEADEND 0.990 44 100.0 (44) 0.0 (0) 0.0 (0)
9 DEADEND 0.500 2 50.0 (1) 50.0 (1) 0.0 (0)
11 DEADEND 0.043 12 - 91.7 (11) 83 (1) 0.0 (0)
14 DEADEND 0.375 2 0.0 (0) 100.0 (2) 0.0 (0)
15 LEAF 1.000 10 100.0 (10) 0.0 (0) 0.0 (0)
16 LEAF 1.000 5 100.0 (5) 0.0 (0) 0.0 (0)
18 LEAF 0.000 5 100.0 (5) 0.0 (0) 0.0 (0)
19 DEADEND 0.474 6 50.0 3) 50.0 (3) 0.0 (0)
20 LEAF 1.000 237 99.2 (235) 0.0 (0) 0.8 (2)
2 DEADEND 0.333 6 100.0 (6) 0.0 (0) 0.0 (0)
23 LEAF 1.000 9 100.0 (9) 0.0 (0) 0.0 (0)
28 LEAF 0.000 3 1000 (3) 0.0 (0) 0.0 (0)
29 DEADEND 0.739 15 66.7 (10) 0.0 (0) 333 (5)
30 DEADEND 0.021 175 97.7 (171) 23 (4) 0.0 (0)
33 LEAF 0.000 11 100.0 (11) 0.0 (0) 0.0 (0)
34 DEADEND 0.947 13 61.5 (8) 0.0 (0) 38.5 (5)
35 LEAF 0.000 1 100.0 (1) 0.0 (0) 0.0 (0)
36 LEAF 1.000 16 100.0 (16) 0.0 (0) 0.0 (0)
38 DEADEND 0.900 9 55.6 (5) 0.0 (0) 44.4 (4)
39 DEADEND 0.143 7 100.0 (7) 0.0 (0)

Table 2. Terminal node test record for the DT of Figure 4, using the TS of 588 OPs.
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Discussao
« Importancia dos atributos

The S attributes appearing in the node splitting tests of the DT of
Figure 4 in decreasing significance order are:

Wind Penetration, W.P.
Wind Margin, W.M.

Total Wind Power, P ot
Total Load Demand, “ﬁ .
DPS Operating Capacny, P

D, nom
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Discussao

Tamanho da rede vs confidence level
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Figure 5. DTs rate of classification success against the number of
nodes, for the three X>-tests.
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Usar on-line

 Uma arvore de decisao pode ser facilmente convertida
em um conjunto de regras.
— Analisadas sequencialmente
— IF ... THEN ... ELSE
« Selecio de diferentes arvores com requisitos /
preferéncias diferentes
« Margem de segurancgas pequenas inicialmente
* Pela analise de um ramo “unsafe” pode-se buscar
alterar o estado para “safe”
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Aprendizagem por Instancia
Os k-Vizinhos Mais Proximos
k-Nearest Neighboor
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Aprendizagem Bayesiana

Agenda

« Discriminant analysis of wood-based materials using
near-infrared spectroscopy (2003)

* A Novel Continuous KNN Prediction Algorithm to

Improve Manufacturing Policies in a VMI Supply Chain
(2014)

« Evidential KNN-based condition monitoring and early
warning method with applications in power plant (2018)
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A Novel Continuous KNN Prediction Algorithm to Improve
Manufacturing Policies in a VMI Supply Chain (2014)
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A Novel Continuous KNN Prediction Algorithm to Improve
Manufacturing Policies in a VMI Supply Chain (2014)
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