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making model

Output of a reliable result

from classification learning
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holder

RPG

log

Initial

modelRPG

Survey and

Interview to

Stakeholders

Classification Learning

Important

features

Cross validation

C4.5

Hypothesis

(model)
Features

Training

data

Selection of relevant features

Selected

Features

C4.5

Learning

result

Selection of

irrelevant

features

Assessment of

the visualized

result

Visualized

result

Features without

irrelevant features

Identification of

subjects for future

investigation

Formalization

of RPG log

Features

Refinement of a learning result

through visualization on a

computer

Learning

result

Data set

Feature selection search

by backward elimination

without elimination of the

important features

Prediction

accuracy

Visualization of the

learning model

(and RPG log)

Output of a reliable result

from classification learning

1

2

4

3
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Change

Variety

Previous

Seed Class

OS

No Yes

<= 2 > 2

Original Supplier

is RRC

Previous

Seed Class

OS

<= 3 > 3

YesNo

Sub

Tree

Sub

Tree

Sub

Tree

The seed is not
cultivated in the
previous year? If "yes"
is selected, farmers
should buy it from
suppliers and cannot
select OS.

The stocked seed is
from RRC who sells
the best quality?

Branch according to the
class of the rice seed
selected in the previous year
(longer use of OS will lower
the quality. 0 is the best
quality). If the seed is from
RRC, farmers keep it longer.

Selection:
Own Stocｋ

Close to

Ubon

???

RRCAC/DAO/SC

Yes

No

Accessibility of

RRC

BAST

Yes

No

Sub Tree
The farmer lives near
the capital of the
north-east Thailand
(Ubon Ratchathani) ?

The farmer has
connection to RRC?

Selection:
Rice Research Center,
which maintains
quality of seed

Selection: Distributors
of seed bought from
RRC (relatively good
quality)

Selection:
Bank for Agriculture,
which gives loan to
farmers and sells seed

The condition
below is unknown

Selection:
Stores
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Close to

Ubon

RRCAC/DAO/SC

Yes

No

Accessibility of

RRC

Yes

No

Previous

Seed Class

OS

<= 0 > 0

The farmer lives near the
capital of the north-east
Thailand (Ubon Ratchathani)?

The farmer has
connection to
RRC?

Selection:
Rice Research Center,
which maintains
quality of seed

Selection:
Distributors of seed
bought from RRC
(relatively good quality)

Original Seed

Supplier

ST

BA Others

Branch according to a

supplier of the stocked

rice (BA or the others)

Selection:

Stores

Selection:

Own Stocｋ

OS

Branch according to the
class of the rice seed
selected in the previous year
(longer use of OS will lower
the quality. 0 is the best
quality). If the seed is from
RRC, farmers keep it longer.
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Close to

Ubon

RRCAC/DAO/SC

Yes

No

Accessibility of

RRC

Yes

No

Previous

Seed Class

OS

<= 0 > 0

OS

The farmer lives near the
capital of the north-east
Thailand (Ubon Ratchathani)?

The farmer has
connection to RRC?

Selection:
Own Stocｋ

Selection:
Rice Research Center, which
maintains quality of seed

Selection:
Distributors of seed bought from
RRC (relatively good quality)

Branch according to the class of the rice
seed selected in the previous year
(longer use of OS will lower the quality.
0 is the best quality). If the seed is from
RRC, farmers keep it longer.
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I: Other fire areas in
the environment.
O: Re-calculate the
FF’s route and send it
back to him. I: No more fire in the

environment.
O: Tell the FF that the
mission is completed

I: Receive a FF’s report
on reaching his goal.

I: Firelines are not encircled.
O: Re-calculate the FF’s route
and send it back to him.

I: Receive a FF’s report
on encountering
a natural boundary.
O: Gather current states
on fire and firelines.

I: Receive a FF’s report on
his route change.
O: Search a better FF’s
route and send it back to him.

Waiting
a FF’s
report

Investigating
firelines

Searching
other fire

areas

O: Send a route
to each FF

start

I: Firelines are
encircled.
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(defscenario fireboss
(&pattern ($FF_name "") ($FF_info "") ($env_info "") ($route ""))
(Waiting-FF-report

((?route_change_report :from $FF_name :info $FF_info)
(!get_env_info :info $env_info)
(!calculate_route :info $FF_info :info $env_info :result $route)
(!send_route :to $FF_name :result $route) 
(go Waiting-FF-report))

((?natural_boundary_report :from $FF_name :info $FF_info)
(!get_env_info :info $env_info) (go Investigating-firelines))

((?goal_arrival_report :from $FF_name :info $FF_info) 
(go Searching-other-fire)))

(Investigating-firelines
((?firelines_encircled :info $env_info) 
(go Searching-other-fire))

((?firelines_not_encircled :info $env_info)
(!calculate_route :info $FF_info  :info $env_info :result $route)
(!send_route :to $FF_name :result $route) 
(go Waiting-FF-report)))   

(Searching-other-fire
((?no_more_fire :info $env_info)
(!send_mission-complete :to $FF_name) 
(go Watching-FF-report))

((?other_fire :info $env_info)
(!calculate_route :info $FF_info  :info $env_info :result $route)
(!send_route :to $FF_name :result $route)
(go Waiting-FF-report))))
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I: Arrive at the goal of his route.
O: Report this to the FB

I: Receive a new
route from the FB.
O: Change his route
as ordered by the FB

I: Encounter a
natural boundary.
O: Report this to
the FB.

I: Receive a
notice of
mission
complete from
the FB

I: Receive a modified
route from the FB.

I: Encounter fire on
the route.
O: Request the modified
route to FB.

I: Recognize
an exceptional
route change
O: Report this
to the FB

I: No observation.
O: Move one step
on the planned
route.

Observing
surroundings

Waiting new
route from

FB

Waiting
a notice

from the FB

O: Move to the start
point of his route

start

end
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I: Arrive at the goal of his route.
O: Report this to the FB

I: Receive a new
route from the FB.
O: Change his route
as ordered by the FB

I: Encounter a
natural boundary.
O: Report this to
the FB.

I: Receive a
notice of
mission
complete from
the FB

I: No fire on the received route.
O: Move one step
on the received route.

I: Fire on the received route.
O: Adjust the route and move one step
on the adjusted route

I: Receive a modified
route from the FB.

I: Recognize
an exceptional
route change
O: Report this
to the FB

I: No observation.
O: Move one step
on the planned
route.

I: Encounter fire on
the route.
O: Request the modified
route to FB.

Observing
surroundings

Comparing
routes

Waiting
a notice

from the FB

O: Move to the start
point of his route

start

end
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(i-1, j+1) (i, j+1) (i+1, j+1)

(i+1, j)(i-1, j)

(i-1, j-1) (i, j-1) (i+1, j-1)

(i, j)

if State(i, j) = #tree
then

if State(i, j+1) = #fire
and 
Random(0.3) = 1

then State(i, j)     #fire
else if State(i+1, j+1) = #fire

and 
Random(0.1) = 1

then State(i, j)     #fire

else if State(i-1, j+1) = #fire
and 
Random(0.1) = 1

then State(i, j)      #fire
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Domain

Expert
Stakeholder

RPG

Design of avatar control scenario and UI

System

Developer

Survey and

Interview to

Stakeholders

1

Design of

interaction protocol and interaction scenarios

Multiagent

simulation

Participatory

simulation

Examination of

participatory

simulation

Interaction

Protocol

Interaction

Scenario

UI
Avatar

control

scenario

Data

Process

Refining the initial
negotiation model

Refining the initial
negotiation model

2

4

3 Interaction Design
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I: Get another condition from the buyer

O: Send answer to the buyer

I: (Bt = null)
I: (s = 0)

I: (otherwise)

I: Bt agrees to buy

with the condition

O: supply x’ to the buyer

(t = t + 1)

I: Inquiry from

a buyer Bt

with demand x

O: Tell Bt available

quantity (x’)

Waiting for

access

: (t = 0)

Negotiating

I: Bt does

not agree

O: (t = t +1)

Investigating

the stock

B: a buyer list (DAO, CSC, ST, AC)

Bt: a buyer in a list

s: seed stock of seller

x: quantity of buyer demand
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I: Get another condition from the buyer

O: Send answer to the buyer

I: The buyer agrees

with the condition

O: Send confirmation

(and supply seed to the buyer)

I: Inquiry from a buyer

O: Tell the buyer available

quantity and  price

Waiting

for access
Negotiating

I: The buyer does not

agree with the condition
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I: Observe the user

input from UI2

O: Send answer

(the user input)

to the buyer

I: Get another

condition from the buyer

O: Show this condition

(UI0) and UI2

I: The buyer agrees

with the condition

O: Send confirmation

(and supply seed to

the buyer)

O: Show this

information (UI0)

I: Inquiry from a buyer

O: Show this inquiry

(UI0) and UI1

Waiting

for access
Negotiating

Thinking

by users 1

Thinking

by users 2

I: The buyer does

not agree with

the condition

O: Show this

information (UI0)

I: Observe the user

input from UI1

O: Tell the buyer

available quantity and

price (the user input)

UI1: Input window of

       available quantity

       and price

UI0: Information window to

        show the current

        situation (always shown)

UI2: Selection window

       of "yes" or "no"
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I: Get all reply

form B

I: Inquiry from CSC

with demand x

O: Tell CSC available

quantity x'

Supplying

Seed to B

I: Get agreement from

Bt with the condition

O: Send confirmation

(and supply seed to Bt)
I: Get another

condition from CSC

O: Send answer

to CSC

I: Get all Inquiry

from B with demand X

O: Tell B available

quantity X’

Waiting for

access of CSC

Waiting for

access of B

Negotiation

for CSC

I: CSC agrees

with the condition

O: Supply seed

to CSC)

s: seed stock of seller

x: quantity of buyer demand

X: a list of quantity of B

B: a list of buyer (ST, AC, DAO)

Bt: a buyer in B

I: CSC does not

agree with

the condition
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