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Abstract

This research is on an application of parametric
loudspeakers. Parametric loudspeakers have sharp
directivity, and the sound reaches farther distance
than ordinary speakers. Then, we propose to use
these parametric loudspeakers in case of urban
disaster. By the effect of sharp directivity, the
magnitude of the reflected sound among buildings
decreases sharply.

Thus, the parametric loudspeakers provide clear
announcement to the people on the streets. This
paper shows the effect of evacuation announcement

by using parametric loudspeakers.
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Q 1.26x10*[rad]
S 0.28[m 2]
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Al

All

Agt_Init{
Dim i as integer
dim ninzu as double
dim ratio as double

dim siteru as double

ninzu = world.
ratio = world.
siteru = (ninzu * ratio / 10) -1

For i =0 to siteru

_CreateAgent(WORLD. . )
[hworld. . . (i) =true
world. . . (i)=COLOR_RED

/I_DebugStr(1)
Next i

For i =0 to (ninzu - siteru) -2

_CreateAgent(WORLD. . )
/lworld. . . (i) =false
world. . . (i)=COLOR_BLUE

/I_DebugStr(2)
Next i
/I_DebugStr(siteru)

_RandomPutAgent(WORLD. . , false)
_RandomPutAgent(WORLD. . , false)




World. = CountAgent(World. . )

World. = _CountAgent(World.
}
Agt_Step{
Dim Zentai As Integer
Dim stepsu As Integer
World. = CountAgent(World. . )
World. = _CountAgent(World.
zentai = World. + World.
stepsu = _getcountstep()
I _DebugStr(zentai)

if zentai == 0 then
_ExitSimulationMsg (" =" & stepsu)
end if




Al2

Agt_Init{
Dim k As Integer
Dim dx as double

Dim dy as double

Dim m as double

Dim minL as double

my. = false

my. = false

my. = false

My. =Rnd()*1.0+1.0
iskaiaiaiaiaieieielele isddddssssssssiisiiiiisissisisisiaiaidsdsiddssssssily
/*** ( ) ***/
[rrE gk isddddssssssssiisiiiiisissisisisiaiaidsdsiddssssssily

0

}
Agt_Step{

Dim As Integer

Dim As Integer

Dim As Integer
Dim As Integer

Dim hantei As Integer

Dim obj As Object




If Abs(CInt(My.X) - CInt(My. X)) * Abs(CInt(My.Y) - CInt(My.
Y)) < 0.5 Then

My. X =world. . (my. ).X
My. Y =world. . (my. ).Y
End If
I World. (My. X, My. Y). =1

I

if (my.x > 39) and (my.x <= 70) then

my. =true
= _ViewCountAgent (My.X,
My.Y,1,World. )
If >1 Then
I My. =COLOR_RED
_MoveToSpace (My.X, My.Y, my. )
0
My. X =world. . (my. ).X
My. Y =world. . (my. ).Y
My.DIRECTION = 0
_forward(My. )
= _ViewCountAgent (My.X, MyY -
1,0,World. )
= _ViewCountAgent (My.X, My.Y ,0,World.
)
= _ViewCountAgent (My.X, MyY +
1,0,World. )

1
(my.y >= 20) then

if (( + + ) == 3) and (my.y <= 38) and




1l My.DIRECTION =180
/l _forward(My. )
1 end if

if ( + + ==3 then
My.DIRECTION =0
_forward(My. )

end if
if ==1and ( ==0or == 0) then
My.DIRECTION = 90
_forward(My. )
end if
Else
1 My. =COLOR_BL
My.DIRECTION = 0
_forward(My. )
End If
1
1 WU T

elseif ((my.y >=9) and (my.y <= 33)) or ((my.y >= 38) and (my.y <=
62)) or ((my.y >= 67) and (my.y <= 90)) then
if my. == true then
_forward(My. )
else
I My. =COLOR_BLUE
my.direction = 180 * Int(rnd()*2) I

_forward(My. )




my. =true
end if
1 I T
elseif ((my.y >= 4) and (my.y <= 9)) or ((my.y >= 33) and (my.y <=
38)) or ((my.y >= 62) and (my.y <= 67)) or ((my.y >= 90) and (my.y <= 94)))
and (my.x >= 88)then
my.direction = 90 I

my. =true
1l My. =COLOR_yellow
_forward(My. )
I I T ]
elseif (((my.y >= 33) and (my.y <= 38)) or ((my.y >= 62) and (my.y <=
67))) and ((my.x >= 71) and (my.x <= 76))then
if (my. == true) and ((my.direction == 0) or
(my.direction == 180)) then 1
hantei = Int(rnd()*2)
if my. == true then 1

my.direction = 90

_forward(My. )

elseif hantei == 1 then I
my.direction = 90 + 180 * Int(rnd()*2)
1

I My. =COLOR_BLACK
_forward(My. )
else
_forward(My. )
end if

end if
Il M i |




if (my. == true) and (my.direction == 90) then
hantei = Int(rnd()*2)
if my. == true then 1

_forward(My. )

elseif hantei == 1 then Il
1 My. =COLOR_BLUE
my.direction = 180 * Int(rnd()*2)
my. = true

_forward(My. )

else
_forward(My. )
my. = true
end if
end if
1 I T
if (my. == true) and (my.direction == 270) then
_forward(My. )
end if
1 T T
if my. == false then
my.direction = 360 * Int(rnd()*4)/4 Il
my. =true
Il My. =COLOR_green
_forward(My. )
end if
T T
else
my. = true

it (my. == false) or (my.direction == 0) or




(my.direction == 180) then

my.direction = 90 + 180 * Int(rnd()*2) 1l
I My. =COLOR_BLACK
my. =true

_forward(My. )
else
_forward(My. )
end if
end if

If ((my.X <=39) and (my.Y >=9)) or ((my.X <= 39) and (my.Y <= 60))

Then
_KillAgent (My)

End If
}
ishhahisisisisisiaisisisisisisisisdiddddssssisiiiiisiiiisisisiuisdsdsssdisisdsdddddsii
/*** ( ) ***/
lishahisisisisisiaisiaisisisisisisidadddadsssiiiiisiiisisisiuissdssisisisisadddddsiiy
Function () As Double
{

Dim k As Integer

Dim dx as double

Dim dy as double

Dim m as double

Dim minL as double
1

fork=0to 51




dy =world. . (K).Y - my.Y
my. (k) = SQR(dx"2 + dy”™2)
[*_DebugStr(my. (K)*/
next k
I
minL = my. ©
[*_DebugStr(minL)*/
form=0to51
if minL >=my. (m) then
minL = my. (m)
my. =m
end if
next m
Return(my. )
}
/*
*/
Function () As Double
{

dx=world. . (k).X - my.X

Dim rtn As Double

If (My.X < My. X) AND (My. Y <My.Y) Then

rtn = 270 + _RadToDegree(Atn((my.Y - my.

X - my.X)))

End If

Y)/(my.




my.

my.

If (My.X == My. X) AND (My. Y < My.Y) Then

End If
If (My.

X))
End If

If (My.

End If
If (My.

X))

End If

If (My. X == My.X) AND (My.Y < My.
rtn = 180

End If

If (My.X < My. X) AND (My.Y < My.
rtn = 270 - _RadToDegree(Atn((my.

X - my.X)))

End If

If (My.X < My. X) AND (My.Y == My.
rtn = 270

End If

rtn=0
X < My.X) AND (My. Y <My.Y) Then

rtn = 90 - RadToDegree(Atn((my.Y - my. Y)/(my.X -
X < My.X) AND (My. Y == My.Y) Then

rtn =90

X <My.X) AND (My.Y < My.
rtn = 90 + _RadToDegree(Atn((my.

Return(rtn)

Y) Then
Y - my.Y)/(my.X -

Y) Then

Y) Then
Y - my.Y)/(my.

Y) Then




Agt_Init{
Dim k As Integer

Dim dx as double

Dim dy as double

Dim m as double

Dim minL as double

My. =Rnd()*1.0 + 1.0
my. = false
my. =0
my. =0
}
Agt_Step{
Dim As Integer
Dim As Integer
Dim As Integer
Dim As Integer
Dim As Integer
Dim hantei As Integer
If Abs(CInt(My.X) - CInt(My. X)) * Abs(CInt(My.Y) - CInt(My.
Y)) < 0.5 Then
My. X =world. . (my. ).X
My. Y =world. . (my. ).Y
End If
I World. (My. X, My. Y). =1




= _ViewCountAgent (My.X, My.Y,1,World. . )
1

If (( >= 1) and (my.x <= 70)) or (my.x <= 42) Then
my. = true

end if

if my. == true then

My. =COLOR_RED
= _ViewCountAgent (My.X,

My.Y,1,World. . )
Il _DebugStr(_ViewCountAgent (My.X, My.Y,1,World.
)
If >1 Then
_MoveToSpace (My.X, My.Y, my. )
0
My. X =world. . (my. ).X
My. Y =world. . (my. ).Y
My.DIRECTION = 0
_forward(My. )
= _ViewCountAgent (My.X, MyY -
1,0,World. . )
= ViewCountAgent (My.X, My.Y ,0,World.
)
= _ViewCountAgent (My.X, MyY +
1,0,World. . )

if ( + + ==3 then
My.DIRECTION =0
_forward(My. )




end if

if ==1and ( ==0or == 0) then
My.DIRECTION = 90
_forward(My. )

end if
Else
I My. =COLOR_BL
My.DIRECTION = 0
_forward(My. )
End If
I
Il I T T T ]

elseif ((my.y >= 9) and (my.y <= 33)) or ((my.y >= 38) and (my.y <=
62)) or ((my.y >=67) and (my.y <= 90)) then
if my. == true then

_forward(My. )

else

I My. =COLOR_BLUE
my.direction = 180 * Int(rnd()*2) I
_forward(My. )
my. =true

end if

I I T T ]
elseif ((my.y >= 4) and (my.y <= 9)) or ((my.y >= 33) and (my.y <=
38)) or ((my.y >= 62) and (my.y <= 67)) or ((my.y >= 90) and (my.y <= 94)))
and (my.x >= 88)then
my.direction = 90 Il

my. =true




I

My. =COLOR _yellow
_forward(My. )

1 WU T
elseif ((my.x >=54) and (my.x <= 59)) or ((my.x >= 71) and (my.x <=

76)) then

<= 94)) then

I

I

Int(rnd()*2)

then

I

I

if ((my.y >=4) and (my.y <= 9)) or ((my.y >= 90) and (my.y

hantei = Int(rnd()*2)

my. =my. +1

if my. >= 6 then
my.direction = 90

_forward(My. )

elseif my. == false then
Il
my.direction = 180 + 90 *
I
_forward(My. )
my. =true
elseif (hantei == 1) and (my.direction == 270)
Il
if (my.y >= 4) and (my.y <= 9) then

my.direction = 180 I
_forward(My. )
end if

if (my.yy >= 90) and (my.y <= 94) then

my.direction = 0 I




_forward(My. )
end if
elseif (hantei == 1) and (my.direction == 0) then
I
my.direction = 90 + 180 * Int(rnd()*2)
I
_forward(My. )
elseif (hantei == 1) and (my.direction == 180)

then 1
my.direction = 90 + 180 * Int(rnd()*2)
I
_forward(My. )
elseif (hantei == 1) and (my.direction == 90) then
Il
if (myy >= 4) and (myy <= 9) then
I
my.direction = 180 I
_forward(My. )
end if
if (my.yy >= 90) and (my.y <= 94) then
I
my.direction = 0 I
_forward(My. )
end if
else
_forward(My. )
end if
I i

else




1
if (my.
(my.direction == 180)) then

elseif hantei == 1 then I
my.direction = 90 + 180 *
Int(rnd()*2) /1
I My. =COLOR_BLACK
_forward(My. )
else
_forward(My. )
end if
Il
elseif (my. == true) and (my.direction ==
90) then
hantei = Int(rnd()*2)
if my. >= 6 then 11
_forward(My. )
elseif hantei == 1 then I
I My. =COLOR_BLUE
my.direction = 180 *
Int(rnd()*2) I

== true) and ((my.direction == 0) or

hantei = Int(rnd()*2)

my. =my. +1
if my. >= 6 then I/ak
my.direction = 90

_forward(My. )

_forward(My. )




else

_forward(My. )

end if
I
elseif (my. == true) and (my.direction ==
270) then
hantei = Int(rnd()*2)
if my. >= 6 then 11
my.direction = 90
_forward(My. )
elseif hantei == 1 then I
I My. =COLOR_BLUE
my.direction = 180 *
Int(rnd()*2) I
_forward(My. )
else
_forward(My. )
end if
1
else
my.direction = 360 * Int(rnd()*4)/4
I
my. =true
Il My. =COLOR_green
_forward(My. )
end if
end if
I U T
else

if my. == false then




my.direction = 90 + 180 * Int(rnd()*2)

my. =true

Il My. =COLOR_green
_forward(My. )

else
_forward(My. )

end if

end if
I U T

If (my.X <= 39) and (my.Y <= 60) Then //and (my.Y >=9)
_KillAgent (My)

End If
}
lishhahisisisisiiaisisisisisisisisdidadddadsssiiiiisiisiisisiiuissssisissdsdddddsiiy
/*** ( ) ***/
ishhahisisisisisiaisisisisisisisisdiddddssssisiiiiisiiiisisisiuisdsdsssdisisdsdddddsii
Function () As Double
{

Dim k As Integer

Dim dx as double

Dim dy as double

Dim m as double

Dim minL as double
1

fork=0to51

dx=world. . (k).X - my.X

dy =world. . (K).Y - my.Y

I




my. (k) = SQR(dx"2 + dy”™2)

[*_DebugStr(my. (K)*/
next k
I
minL = my. ©
[*_DebugStr(minL)*/
form=0to51
if minL >=my. (m) then
minL = my. (m)
my. =m
end if
next m
Return(my. )
}
/*
*/
Function () As Double
{

Dim rtn As Double

If (My.X < My. X) AND (My. Y <My.Y) Then
rtn = 270 + _RadToDegree(Atn((my.Y - my. Y)/(my.
X - my.X)))
End If
If (My.X == My. X) AND (My. Y < My.Y) Then

rtn=0




my.

my.

End If

It (My. X < My.X) AND (My. Y <My.Y) Then
rtn = 90 - RadToDegree(Atn((my.Y - my. Y)/(my.X -
X)))
End If
If (My. X < My.X) AND (My. Y == My.Y) Then
rtn =90
End If
If (My. X <My.X) AND (My.Y < My. Y) Then
rtn = 90 + _RadToDegree(Atn((my. Y - my.Y)/(my.X -
X))
End If
If (My. X == My.X) AND (My.Y < My. Y) Then
rtn = 180
End If
If (My.X < My. X) AND (My.Y < My. Y) Then
rtn = 270 - _RadToDegree(Atn((my. Y - my.Y)/(my.
X - my.X)))
End If
If (My.X < My. X)AND (My.Y == My. Y) Then
rtn =270
End If

Return(rtn)




A2

A21

Agt_Init{
Dim i as integer
For i =0 to WORLD. -1
_CreateAgent(WORLD. . )
Next i
_RandomPutAgent(WORLD. . , false)

World. = _CountAgent(World. . )

Agt_Step{
Dim stepsu as integer
World. = CountAgent(World. . )
stepsu = _getcountstep()

I _DebugStr(zentai)

if World. ==0 then
_ExitSimulationMsg (" =" & stepsu )
end if




A22

Agt_Init{
Dim k As Integer
Dim dx as double

Dim dy as double

Dim m as double

Dim minL as double

My. =Rnd()*1.0+1.0

}

Agt_Step{
Dim As Integer
Dim As Integer

Dim As Integer
Dim As Integer
Dim obj As Object

if (my.y >=4) and (my.y <=9) then
if (my.x >=37) and (my.x <= 42) then
0

My. X =world. . (my. ).X
My. Y =world. . (my. ).Y
My.DIRECTION = 0

0

else
my.direction = 90
0
end if




end if

if (my.y >9) and (my.y <= 33) then

if (my.x >=37) and (my.x <= 42) then

0
My. X =world.

My. Y =world.
My.DIRECTION =

0

else
my.direction =0
0
end if
end if
[*
if (my.y > 21) and (my.y <= 33) then
if (my.x >=37) and (my.x <= 42) then
0
My. X =world.
My. Y =world.
My.DIRECTION =
0
else
my.direction = 180
0
end if
end if
*/

if (my.y > 33) and (my.y <= 38) then

if (my.x >=37) and (my.x <= 42) then

0
My. X =world.

(my.
(my.

(my.
(my.

(my.

0

0

).X
).Y

).X
).Y

).X




My. Y =world.

My.DIRECTION =
0
else
my.direction = 90
0
end if
end if

if (my.y > 38) and (my.y <= 62) then

if (my.x >=37) and (my.x <= 42) then

0

My. X =world.
My. Y =world.

My.DIRECTION =
0
else
my.direction =0
0
end if
end if

if (my.y > 62) and (my.y <= 67) then

if (my.x >=37) and (my.x <= 42) then

0

My. X =world.
My. Y =world.

My.DIRECTION =
0

else
my.direction = 90

0

(my.

(my.
(my.

(my.
(my.

0

0

0

).Y

).X
).Y

).X
).Y




end if
end if

if (my.y > 67) and (my.y <= 90) then

if (my.x >=37) and (my.x <= 42) then

else

end if
end if

0

My. X =world.
My. Y =world.

My.DIRECTION =
0

my.direction =0

0

if (my.y >90) and (my.y <= 94) then

if (my.x >=37) and (my.x <= 42) then

else

end if
end if

If ((my.X <= 39) and (my.Y <= 60)) Then

0

My. X =world.
My. Y =world.

My.DIRECTION =
0

my.direction = 90

0

_KillAgent (My)

End If

(my. )X
(my. ).Y
0

(my. )-X
(my. ).Y
0
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Function () As Double
{
Dim k As Integer
Dim dx as double
Dim dy as double
Dim m as double
Dim minL as double
1
fork =0to 17
dx = world. (k).X - my.X
dy = world. (K).Y - my.Y
my. (k) = SQR(dx"2 + dy”™2)
[*_DebugStr(my. (K)*/
next k
I
minL = my. ©
[*_DebugStr(minL)*/
form=0to 17
if minL >=my. (m) then
minL = my. (m)
my. =m
end if

next m




Return(my. )

}
[*
*/
Function () As Double
{
Dim rtn As Double
If (My.X < My. X) AND (My. Y <My.Y) Then
rtn = 270 + _RadToDegree(Atn((my.Y - my. Y)/(my.
X - my.X)))
End If
If (My.X == My. X) AND (My. Y < My.Y) Then
rtn=0
End If
If (My. X < My.X) AND (My. Y <My.Y) Then
rtn = 90 - _RadToDegree(Atn((my.Y - my. Y)/(my.X -
my. X))
End If
If (My. X < My.X) AND (My. Y == My.Y) Then
rtn =90
End If
If (My. X <My.X) AND (My.Y < My. Y) Then
rtn = 90 + _RadToDegree(Atn((my. Y - my.Y)/(my.X -
my. X))
End If
If (My. X == My.X) AND (My.Y < My. Y) Then

rtn =180




End If

If (My.X < My. X) AND (My.Y < My. Y) Then
rtn = 270 - _RadToDegree(Atn((my. Y - my.Y)/(my.
X - my.X)))
End If
If (My.X < My. X)AND (My.Y == My. Y) Then
rtn = 270
End If

Return(rtn)

sub 0

Dim As Integer
= _ViewCountAgent (My.X, My.Y,1,World.

If >1 Then
My. =COLOR_green
_MoveToSpace (My.X, My.Y, my. )
else
My. =COLOR_red
_forward(My. )
end if




