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Decision Engine Based on Fuzzy Logic Rules

for Autonomous Robots in Four Legged League

go oo Massayoshi Sugimoto go oo
Tetsuro Okuyama Tsugutoyo Osaki
oood oood
Akira Ishino Ayumi Shinohara

00000oooooooon
Graduate School of Information Sciences, Tohoku University

Abstract: In this paper, we introduce a decision engine for autonomous robots in RoboCup four-

legged robot league. The whole system is a platform which can be used for all programs which

need a decision process between numerical entries and a set of actions. Robots are particularly

appropriate to use a decision process because they have to choose a motion accordingly to their

environment. We have implemented the decision engine in agent players. The rules for the decision

engine are quite simple and rapid to construct compared to our previous if-then-rule-based system.

In this way, each developer can create and improve behaviors solely.
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catchTheBall = Fuzzyficator:new()
catchTheBall:setBase(inCatchRange)
catchTheBall:insertFP("inCatchRange", same)
catchTheBall:insertFP("inNotCatchRange",invert)
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Active :

approach <= seeTheBall, inNotCatchRange
search <= dontSeeTheBall

shoot <= inCatchRange

Passive :
search <= dontSeeTheBall
support <= seeTheBall

Choice :
setActive <= NearestPlayer
setPassive <= notNearestPlayer
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-- create action
tempAction = {name="shoot", f=shoot}
al0= Action:new(tempAction)
tempAction = {name="approach", f=approach}
al= Action:new(tempAction)
tempAction = {name="support", f=support}
a2= Action:new(tempAction)
tempAction = {name="setPassive", f=setPassive}
a3= Action:new(tempAction)
tempAction = {name="setActive", f=setActive}
ad4= Action:new(tempAction)
tempAction = {name="search", f=search}
a5= Action:new(tempAction)

-- create rules

rl=createRule("approach", "seeTheBall",
"inNotCatchRange™)

r2=createRule("search", "dontSeeTheBall")
r3=createRule("shoot", "inCatchRange")
rd4=createRule("search", "dontSeeTheBall")
r5=createRule("support", "seeTheBall")
r6=createRule("setActive", "NearestPlayer")
r7=createRule("setPassive", "notNearestPlayer")

-- create states
Passive = DEState:new()
Passive:insertRule(r4, r5)
Choice = DEState:new()
Choice:insertRule(r6, r7)
Active = DEState:new()
Active:insertRule(rl, r2, r3)
changeState(Active)
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Ball:

dist_far = 0.10
dist_close = 0.8
pan_straight = 0.74
pan_left = 0.38

Ball:

dist_far = 1
pan_straight =
pan_left
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seeTheBall = 1
seeTheBall = 1

nearest =1 nearest = 0

FP result : FP result :
search =0 search =0
support = 0 support = 1
turn =1 turn =0

Best result :
support = 1

Best result :
turn =1

setActive setPassive
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Input(ruleSet, Fuzzy ValueSet) Fuzzy Value.update()
for rule € ruleSetdo

rulescore = min(rule.fuzzy Values)

If rule.score >= action.score[rule.action] then

score[rule.action] = rule.score

end
end
bestAction = max(score.action)
execute(bestAction) | action € Action
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function playing.run()
if nearestPlayer > 0.5 then
current_role = "active"
else
current_role = "passive"
end

if current_role == "active" then
playing.active()
else
playing.passive()
end
end

function playing.active()
visionLib:detectObjects()
if seeTheBall then
local ydist = ball_dist *
sin(ball_angle)
local xdist = ball_dist *
cos(ball_angle)
if xdist < 210 and
abs(ydist) < 30 then
shoot
else
approach
end
else
search
end
end

function playing.passive()
visionLib:detectObjects()
if seeTheBall then
support
else
search
end
end
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—create a fuzzyficator object

Active :

approach <= seeTheBall, inCatchRange,
NearestPlayer

search <= dontSeeTheBal, NearestPlayer

setChoice <= notNearestPlayer

Passive :
support <= seeTheBall, notNearestPlayer
search <= dontSeeTheBall, notNearestPlayer

setChoice <= NearestPlayer

Choice:
setActive <= NearestPlayer
setPassive <= notNearestPlayer

function playing.run()
visionLib:detectObjects()
Role:update()
catchTheBall:update()
seeTheBall:update()
DecisionEngineUpdate()
end

function inCatchRange()
local ydist = ball_dist *
math.sin(ur2r(ball_angle))
local xdist = ball_dist *
math.cos(ur2r(ball_angle))

local score = 1 - math.min((xdist/7 +
math.abs(ydist))/120 , 1.0)
return score
end
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