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. Navigacia robota v ramci skladu bez zasahu Cloveka

. Najdenie najkratsej cesty z bodu A do bodu B
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Fuzzy logic controller

Inference
L Mechanism —»

Fuzzification

4
Defuzzification

Evoluény algoritmus

GA Algorithm | /

« Pouzity pre evoluciu fuzzy pravidiel Angle Dightion &

Distanc Evquli(;B;};"l:earning DAstance

\"R

1. Inicializacia populacie (20 jedincov)

I ——
2. Simulacia s aktualnou sadou pravidiel

3. ZistiCi smg dosli do ciela . - =y
4. Ohodnotenie pravidiel podla ich aktivacie

5. Selekcia 6 najlepSich/najpouzivanych pravidiel

6. 6 najlepsi sa nasledne krizi medzi sebou (vymena genetického paru)

7. PrizvysSnych 14 sa pouzije ndhodna mutdacia pre tvorbu novych pravidiel

8. Opakujeme od riadku 2, kym nedéjdeme do ciela
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p 150 N N W A |
—a—Left iﬂ,ﬁ \/ \/ \/ :;:Zmar
V4 ° V4 ° = FrontLet 'g 04 —a—Medium
Reprezentacia populacie : e A A A
180 135 90 45 0 45 90 135 180 | 4—pgu o 1 2 3 4 5 &

Variable | Target Angle | Dist | | Tuming | Dist | Direction | Dist3 If Target Angle is Front And Movable Distance is Far Then
Angle 2 Desired Direction is Front And Desired distance is Far
Position | 1 2 3 4 5 6
- — > < : » If Target Angle is Back and Movable Distance is Near Then
Condition part Action part Desired Direction is Back and Desired distance is Near

Angle |B [BL |[L [FL |F |RL [ R |BR If (Target Angle is Front, Movable Distance is Very Near)
il Lol B Ec N L L And (Turning Angle is Front Right, Movable Distance is Far)
Then (Desired Direction is Front Right and Desired Distance
Distance VN N M_[F is Par)
Value 0 1 2 3
. Priklad jedincov: If (Target Angle is Right, Movable Distance is Very Near)
And (Turning Angle is Back Right, Movable Distance is
- (14,1,41]7) Near) Then (Desired Direction is Back Right and Desired
. ([6}0,2,3,2,3],‘] ) Distance is Near)
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Simulacia a ohodnotenie pravidiel

. Simulacia — pouzitie pravidiel pre navigovanie robota
. Konci ked sa nam neaktivuje ani jedno pravidlo

. Vhodnost celej sady: Whef:" - - _—
. Fitness = A—S+ (G *5) — (R *5) A ~ Allowed maximum number of steps the robot can move
during an episode.
o . S = S ~ The number of Steps used by the robot to reach the target
I \ T G - Assign 1 for G, if the goal is achieved, other wise —1.
N A \ /M\\ ; R~ Remaining distance from the current position of the Robot
e 4 \ to the target position.
\\'Y Remaining distance, R is calculated by using the formula as in
(a) (b) ).
R = Remaining distance / Total distance * 100 (3)

Individual fitness = Number of time a rule is fired / total
number of rules fired * 100 (4)
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Selekcia a genetické operatory

Elitisticka selekcia — 6 najlepsich

. Nasledne 6 najlepsi sa krizia medzi sebou aby vytvorili nova kombinaciu 6 pravidiel
« Zvysnych 14 prejde nahodnou mutéaciou

« Ohranicenie: 192 moznych kombinacii
« Prvytyp 8*3 = 24 pravidiel
- 8 smerov a 3 stavy: Near, Medium, Far (1-6 krokov volno)
« Druhy typ 8*7*3 = 168
- 8 smerov pre stav Very near(prekazka v smere cielQa)
o 7 moznych smerov pre obidenie prekazky s krokom(1-6): Near, Medium, Far
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Vysledok po skonceni EFS

Enviromnent

- Start

- Target

- Path

- Obstacles

Steps 11
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Dakujem za pozornost
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