
DISCRETE SYSTEM

SIMULATOR
KPI LIST

PREDICTION 
DATA

ACTION
OPTIMIZING 

SECTION
INTERNAL 

STATE

KPI COMPUTATION 
RESULT

OPTIMUM 
ACTION

ACTUAL 
ENVIRONMENT

STATE 
OBSERVATION

STATE 
OBSERVATION DATA

ACTION

100

101

102

111

112

130131

132

140 150

160
133

F I G . 1
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HOSPITAL Ha
POSITION: (x1,y1)

HOSPITAL Hc
POSITION: (x6,y6)

HOSPITAL Hd
POSITION: (x10,y10)HOSPITAL Hb

POSITION: (x9,y9)

FIRE STATION Fa
NUMBER OF 

AMBULANCES: 1
POSITION: (x3,y3)

FIRE STATION Fb
NUMBER OF 

AMBULANCES: 2
POSITION: (x4,y4)

FIRE STATION Fc

NUMBER OF 
AMBULANCES: 1

POSITION: (x7,y7)

PATIENT Pa
STATE: WAITING 

FOR AMBULANCE
POSITION: (x2,y2)

PATIENT Pb
STATE: WAITING 

FOR AMBULANCE
POSITION: (x5,y5)

PATIENT Pc
STATE: WAITING 

FOR AMBULANCE
POSITION: (x8,y8)

AMBULANCE Aa
STATE: WAITING

POSITION: (x3,y3)

AMBULANCES Ab, Ac
STATE: WAITING

POSITION: (x4,y4)

AMBULANCE Ad
STATE: WAITING

POSITION: (x7,y7)

TimeStamp 2020-03-10 08:00:00 AMBULANCE ACTION: None
AMBULANCE KPI: AVERAGE 

TRANSPORT TIME [min.] = 17.0

111A(t1)

F I G . 2
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HOSPITAL Ha
POSITION: (x1,y1)

HOSPITAL Hc
POSITION: (x6,y6)

HOSPITAL Hd
POSITION: (x10,y10)HOSPITAL Hb

POSITION: (x9,y9)

FIRE STATION Fa
NUMBER OF 

AMBULANCES: 1
POSITION: (x3,y3)

FIRE STATION Fb
NUMBER OF

AMBULANCES: 2
POSITION: (x4,y4)

PATIENT Pa
STATE: WAITING 

FOR AMBULANCE
POSITION: (x2,y2)

PATIENT Pb

STATE: WAITING 
FOR AMBULANCE

POSITION: (x5,y5)

AMBULANCE Aa
STATE: WAITING

POSITION: (x3,y3)

AMBULANCES Ab, Ac
STATE: WAITING

POSITION: (x4,y4)

TimeStamp 2020-03-10 08:10:00
AMBULANCE ACTION: TRANSPORT-

DESTINATION HOSPITAL = Hc

AMBULANCE KPI: AVERAGE 

TRANSPORT TIME [min.] = 17.0

AMBULANCE Ad
STATE: TRANSPORTING

PATIENT
POSITION: (x8,y8)

FIRE STATION Fc

NUMBER OF 
AMBULANCES: 0

POSITION: (x7,y7)

PATIENT Pc

STATE: BEING 
TRANSPORTED

POSITION: (x8,y8)

111A(t2)

F I G . 3
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HOSPITAL Ha
POSITION: (x1,y1)

HOSPITAL Hc
POSITION: (x6,y6)

HOSPITAL Hd
POSITION: (x10,y10)HOSPITAL Hb

POSITION: (x9,y9)

FIRE STATION Fa
NUMBER OF 

AMBULANCES: 1
POSITION: (x3,y3)

FIRE STATION Fb
NUMBER OF 

AMBULANCES: 2
POSITION: (x4,y4)

PATIENT Pa
STATE: WAITING 

FOR AMBULANCE
POSITION: (x2,y2)

PATIENT Pb

STATE: WAITING 
FOR AMBULANCE

POSITION: (x5,y5)

AMBULANCE Aa
STATE: WAITING

POSITION: (x3,y3)

AMBULANCES Ab, Ac
STATE: WAITING

POSITION: (x4,y4)

TimeStamp 2020-03-10 08:15:00
AMBULANCE ACTION: TRANSPORT-

DESTINATION HOSPITAL = Hc
AMBULANCE KPI: AVERAGE 

TRANSPORT TIME [min.] = 16.5

AMBULANCE Ad
STATE: PATIENT 

TRANSPORTATION COMPLETED
POSITION: (x6,y6)

FIRE STATION Fc
NUMBER OF 

AMBULANCES: 0
POSITION: (x7,y7)

PATIENT Pc

STATE: TRANSPORTATION 
COMPLETED

POSITION: (x6,y6)

111A(t3)

F I G . 4
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TimeStamp
2020-03-10 

08:00:00
…

2020-03-10

08:10:00
…

： ： ：

AMBULANCE Ad_STATE WAITING
TRANSPORTING 

PATIENT

AMBULANCE Ad_POSITION (x7,y7) (x8,y8)

： ： ：

PATIENT Pc_STATE
WAITING FOR 

AMBULANCE
BEING 

TRANSPORTED

PATIENT Pc_POSITION (x8,y8) (x8,y8)

： ： ：

FIRE STATION Fc_NUMBER

OF AMBULANCES
1 0

： ： ：

INTERNAL 
STATE

TimeStamp
2020-03-10 

08:00:00
…

2020-03-10

08:10:00
…

TRANSPORT-DESTINATION 

HOSPITAL
None Hc

ACTION

TimeStamp
2020-03-10 

08:00:00
…

2020-03-10

08:15:00
…

AVERAGE TRANSPORT 

TIME [min.]
17.0 16.5KPI COMPUTATION

RESULT

111A

112A

150A

F I G . 5

F I G . 6

F I G . 7
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HOSPITAL Ha

NUMBER OF 
ACCOMMODATABLE PATIENTS: 1

NUMBER OF AVAILABLE ICUs: 0

HOSPITAL Hc
NUMBER OF 

ACCOMMODATABLE PATIENTS: 1
NUMBER OF AVAILABLE ICUs: 0

HOSPITAL Hd
NUMBER OF 

ACCOMMODATABLE PATIENTS: 2
NUMBER OF AVAILABLE ICUs: 1

HOSPITAL Hb
NUMBER OF 

ACCOMMODATABLE PATIENTS: 0
NUMBER OF AVAILABLE ICUs: 0

TimeStamp 2020-03-10 08:00:00 HOSPITAL ACTION: None

HOSPITAL KPI: AVERAGE 

TREATMENT TIME [min.] = 25.0

111B(t1)

F I G . 8
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HOSPITAL Ha
NUMBER OF 

ACCOMMODATABLE PATIENTS: 1
NUMBER OF AVAILABLE ICUs: 0

HOSPITAL Hc
NUMBER OF 

ACCOMMODATABLE PATIENTS: 0
NUMBER OF AVAILABLE ICUs: 0

HOSPITAL Hd
NUMBER OF 

ACCOMMODATABLE PATIENTS: 2
NUMBER OF AVAILABLE ICUs: 1

HOSPITAL Hb
NUMBER OF

ACCOMMODATABLE PATIENTS: 0
NUMBER OF AVAILABLE ICUs: 0

TimeStamp 2020-03-10 08:10:00
HOSPITAL ACTION: ICU 

ALLOCATION = NONE

HOSPITAL KPI: AVERAGE 

TREATMENT TIME [min.] = 25.0

AMBULANCE Ad
STATE: TRANSPORTING 

PATIENT
POSITION: (x8,y8)

PATIENT Pc
SYMPTOM Lv: SEVERE

STATE: BEING TRANSPORTED
POSITION: (x8,y8)

111B(t2)

F I G . 9
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HOSPITAL Ha
NUMBER OF 

ACCOMMODATABLE PATIENTS: 1
NUMBER OF AVAILABLE ICUs: 0

HOSPITAL Hc
NUMBER OF 

ACCOMMODATABLE PATIENTS: 0
NUMBER OF AVAILABLE ICUs: 0

HOSPITAL Hd
NUMBER OF 

ACCOMMODATABLE PATIENTS: 2
NUMBER OF AVAILABLE ICUs: 1

HOSPITAL Hb
NUMBER OF 

ACCOMMODATABLE PATIENTS: 0
NUMBER OF AVAILABLE ICUs: 0

TimeStamp 2020-03-10 08:15:00
HOSPITAL ACTION: ICU 

ALLOCATION = NONE

HOSPITAL KPI: AVERAGE 

TREATMENT TIME [min.] = 25.0

AMBULANCE Ad
STATE: PATIENT 

TRANSPORTATION COMPLETED
POSITION: (x6,y6)

PATIENT Pc
SYMPTOM Lv: SEVERE

STATE: UNDER 
TREATMENT

POSITION: (x6,y6)

111B(t3)

F I G . 1 0
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HOSPITAL Ha
NUMBER OF 

ACCOMMODATABLE PATIENTS: 1
NUMBER OF AVAILABLE ICUs: 0

HOSPITAL Hc

NUMBER OF 
ACCOMMODATABLE PATIENTS: 1

NUMBER OF AVAILABLE ICUs: 0

HOSPITAL Hd

NUMBER OF 
ACCOMMODATABLE PATIENTS: 2

NUMBER OF AVAILABLE ICUs: 1

HOSPITAL Hb
NUMBER OF

ACCOMMODATABLE PATIENTS: 0
NUMBER OF AVAILABLE ICUs: 0

TimeStamp 2020-03-10 08:45:00
HOSPITAL ACTION: ICU 

ALLOCATION = NONE

HOSPITAL KPI: AVERAGE 

TREATMENT TIME [min.] = 26.0

PATIENT Pc
SYMPTOM Lv: SEVERE

STATE: TREATMENT ENDED
POSITION: (x6,y6)

111B(t4)

F I G . 1 1
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INTERNAL 
STATE

ACTION

KPI COMPUTATION 
RESULT

TimeStamp
2020-03-10 

08:00:00
…

2020-03-10

08:10:00
…

PATIENT Pc_STATE
BEING 

TRANSPORTED

PATIENT Pc_POSITION (x8,y8)

： ： ：

HOSPITAL Hd_NUMBER OF 

ACCOMMODATABLE 

PATIENTS

2 1

HOSPITAL Hd_NUMBER OF 

AVAILABLE ICUs

1 0

： ： ：

TimeStamp
2020-03-10 

08:00:00
…

2020-03-10

08:10:00
…

ICU ALLOCATION None None

TimeStamp
2020-03-10 

08:00:00
…

2020-03-10
08:45:00

…

AVERAGE TRANSPORT 

TIME [min.]
25.0 26.0

111B

112B

150B

F I G . 1 2

F I G . 1 3

F I G . 1 4
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100A

100B

130A

131A

132A
150A

132B

131B

130B

150B

1501

101A111A

112A

最適

アクNN

PRE-EVALUATING SECTION

DETERMINING 
SECTION

INTEGRATED 

KPI LIST
SIMULATOR

INTEGRAT-
ED 

ACTION
OPTIMIZING 

SECTION

INTERNAL 
STATE

PRE-COORDINATION

INTEGRATED 
KPI COMPUTATION 

RESULT

OPTIMUM 

ACTION

SYSTEM 

COORDINATION 

COMPARISON 

PERSPECTIVE

STATE 
SHARING

ACTION

SIMULATOR

INTERNAL
STATE

ACTION

POST-COORDINATION 
KPI COMPUTATION 

RESULT

POST-COORDINATION
KPI COMPUTATION 

RESULT

GROUP OF DISCRETE SYSTEMS

AMBULANCE 
SYSTEM

SELECTING SECTION

KPI
COMPUTATION

RESULT

KPI 
COMPUTATION

RESULT

OUTPUT 

SECTION

POST-COORDINATION 
INTEGRATED KPI 
COMPUTATION 

RESULT

SHARED 
INTERNAL 

STATE

ACTION 
INTEGRATION INTEGRATED 

ACTION

ACTUAL 
ENVIRONMENT 
(FIRE STATION)

STATE

OBSERVATION

STATE 
OBSERVATION

DATA

HOSPITAL 
SYSTEM

ACTUAL
ENVIRONMENT 

(HOSPITAL)

STATE 
OBSERVATION

STATE 
OBSERVATION 

DATA

…

COORDINATING APPARATUS

111B

112B

101B

1502

1504

1505

1520
1530

1506

160A 160B
1503

1510

1507

1508

1540A

1540B

1541

1542

1550

100s

1500

F I G . 1 5
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…

PROCESSOR
STORAGE 

DEVICE

INPUT 

DEVICE
OUTPUT 

DEVICE

COMMUNICATION 

IF

1700

1701 1702

1703 1704 1705

1706

1501

1600

100A 100B

1500

100s

F I G . 1 6

F I G . 1 7
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TimeStamp 2020-03-10 08:00:00 HOSPITAL ACTION: ICU 
ALLOCATION = None

AMBULANCE ACTION: 
TRANSPORT-DESTINATION 
HOSPITAL = None

HOSPITAL KPI: AVERAGE 

TREATMENT TIME [min.] = 25.0

AMBULANCE KPI: AVERAGE 

TRANSPORT TIME [min.] = 17.0

HOSPITAL Ha
NUMBER OF 

ACCOMMODATABLE 
PATIENTS: 1

NUMBER OF 
AVAILABLE ICUs: 0

POSITION: (x1,y1)

HOSPITAL Hc
NUMBER OF 

ACCOMMODATABLE 
PATIENTS: 1

NUMBER OF 
AVAILABLE ICUs: 0

POSITION: (x6,y6)

HOSPITAL Hd

NUMBER OF 
ACCOMMODATABLE 

PATIENTS: 2
NUMBER OF

AVAILABLE ICUs: 1

POSITION: (x10,y10)

HOSPITAL Hb
NUMBER OF 

ACCOMMODATABLE 
PATIENTS: 0

NUMBER OF 
AVAILABLE ICUs: 0

POSITION: (x9,y9)

PATIENT Pa
SYMPTOM Lv: MILD

STATE: WAITING 
FOR AMBULANCE

POSITION: (x2,y2) FIRE STATION Fa
NUMBER OF 

AMBULANCES: 1
POSITION: (x3,y3)

FIRE STATION Fb
NUMBER OF 

AMBULANCES: 2
POSITION: (x4,y4)

FIRE STATION Fc
NUMBER OF 

AMBULANCES: 1
POSITION: (x7,y7)

PATIENT Pb
SYMPTOM Lv: MILD

STATE: WAITING 
FOR AMBULANCE

POSITION: (x5,y5)

PATIENT Pc
SYMPTOM Lv: SEVERE

STATE: WAITING 
FOR AMBULANCE

POSITION: (x8,y8)

AMBULANCE Aa
STATE: WAITING

POSITION: (x3,y3)

AMBULANCES Ab, Ac
STATE: WAITING

POSITION: (x4,y4)

AMBULANCE Ad
STATE: WAITING

POSITION: (x7,y7)

1520(t1)

F I G . 1 8
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TimeStamp 2020-03-10 08:10:00
HOSPITAL ACTION: ICU 
ALLOCATION = ALLOCATED

AMBULANCE ACTION: 
TRANSPORT-DESTINATION 
HOSPITAL = Hd

HOSPITAL KPI: AVERAGE 

TREATMENT TIME [min.] = 25.0

AMBULANCE KPI: AVERAGE 

TRANSPORT TIME [min.] = 17.0

HOSPITAL Ha
NUMBER OF 

ACCOMMODATABLE 
PATIENTS: 1

NUMBER OF 
AVAILABLE ICUs: 0

POSITION: (x1,y1)

HOSPITAL Hc
NUMBER OF 

ACCOMMODATABLE 
PATIENTS: 1

NUMBER OF 
AVAILABLE ICUs: 0

POSITION: (x6,y6)

HOSPITAL Hd
NUMBER OF ACCOMMODATABLE 

PATIENTS: 1
NUMBER OF AVAILABLE ICUs: 0

POSITION: (x10,y10)

HOSPITAL Hb
NUMBER OF 

ACCOMMODATABLE 
PATIENTS: 0

NUMBER OF 
AVAILABLE ICUs: 0

POSITION: (x9,y9)

PATIENT Pa
SYMPTOM Lv: MILD

STATE: WAITING 
FOR AMBULANCE

POSITION: (x2,y2)
FIRE STATION Fa

NUMBER OF AMBULANCES: 1

POSITION: (x3,y3)

FIRE STATION Fb
NUMBER OF AMBULANCES: 2

POSITION: (x4,y4)

FIRE STATION Fc
NUMBER OF 

AMBULANCES: 0
POSITION: (x7,y7)

PATIENT Pb
SYMPTOM Lv: MILD

STATE: WAITING FOR 
AMBULANCE

POSITION: (x5,y5)

PATIENT Pc

SYMPTOM Lv: SEVERE
STATE: BEING 

TRANSPORTED
POSITION: (x8,y8)

AMBULANCE Aa
STATE: WAITING

POSITION: (x3,y3)

AMBULANCES Ab, Ac
STATE: WAITING

POSITION: (x4,y4)

AMBULANCE Ad
STATE: TRANSPORTING PATIENT

POSITION: (x8,y8)

1520(t2)

F I G . 1 9
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TimeStamp 2020-03-10 08:20:00
HOSPITAL ACTION: ICU 
ALLOCATION = ALLOCATED

AMBULANCE ACTION: 
TRANSPORT-DESTINATION 
HOSPITAL = Hd

HOSPITAL KPI: AVERAGE 

TREATMENT TIME [min.] = 25.0

AMBULANCE KPI: AVERAGE 

TRANSPORT TIME [min.] = 18.0

HOSPITAL Ha
NUMBER OF 

ACCOMMODATABLE 
PATIENTS: 1

NUMBER OF 
AVAILABLE ICUs: 0

POSITION: (x1,y1)

HOSPITAL Hc
NUMBER OF 

ACCOMMODATABLE 
PATIENTS: 1

NUMBER OF 
AVAILABLE ICUs: 0

POSITION: (x6,y6)

HOSPITAL Hd
NUMBER OF ACCOMMODATABLE PATIENTS: 1

NUMBER OF AVAILABLE ICUs: 0
POSITION: (x10,y10)

HOSPITAL Hb
NUMBER OF 

ACCOMMODATABLE 
PATIENTS: 0

NUMBER OF 
AVAILABLE ICUs: 0

POSITION: (x9,y9)

PATIENT Pa
SYMPTOM Lv: MILD

STATE: WAITING 
FOR AMBULANCE

POSITION: (x2,y2) FIRE STATION Fa
NUMBER OF 

AMBULANCES: 1
POSITION: (x3,y3)

FIRE STATION Fb
NUMBER OF AMBULANCES: 2

POSITION: (x4,y4)

FIRE STATION Fc
NUMBER OF 

AMBULANCES: 0
POSITION: (x7,y7)

PATIENT Pb
SYMPTOM Lv: MILD

STATE: WAITING 
FOR AMBULANCE

POSITION: (x5,y5)

PATIENT Pc
SYMPTOM Lv: SEVERE

STATE: UNDER TREATMENT
POSITION: (x10,y10)

AMBULANCE Aa
STATE: WAITING

POSITION: (x3,y3)

AMBULANCES Ab, Ac

STATE: WAITING
POSITION: (x4,y4)

AMBULANCE Ad

STATE: PATIENT TRANSPORTATION 
COMPLETED

POSITION: (x10,y10)

1520(t5)

F I G . 2 0
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TimeStamp 2020-03-10 08:38:00
HOSPITAL ACTION: ICU 
ALLOCATION = ALLOCATED

AMBULANCE ACTION: 
TRANSPORT-DESTINATION 
HOSPITAL = Hd

HOSPITAL KPI: AVERAGE 

TREATMENT TIME [min.] = 22.0

AMBULANCE KPI: AVERAGE 

TRANSPORT TIME [min.] = 18.0

HOSPITAL Ha
NUMBER OF 

ACCOMMODATABLE 
PATIENTS: 1

NUMBER OF 
AVAILABLE ICUs: 0

POSITION: (x1,y1)

HOSPITAL Hc

NUMBER OF 
ACCOMMODATABLE 

PATIENTS: 1
NUMBER OF 

AVAILABLE ICUs: 0

POSITION: (x6,y6)

HOSPITAL Hd

NUMBER OF ACCOMMODATABLE PATIENTS: 2
NUMBER OF AVAILABLE ICUs: 1

POSITION: (x10,y10)

HOSPITAL Hb
NUMBER OF

ACCOMMODATABLE
PATIENTS: 0

NUMBER OF 
AVAILABLE ICUs: 0

POSITION: (x9,y9)

PATIENT Pa

SYMPTOM Lv: MILD
STATE: WAITING 

FOR AMBULANCE
POSITION: (x2,y2)

FIRE STATION Fa

NUMBER OF 
AMBULANCES: 1

POSITION: (x3,y3)

FIRE STATION Fb
NUMBER OF AMBULANCES: 2

POSITION: (x4,y4)

FIRE STATION Fc
NUMBER OF 

AMBULANCES: 1
POSITION: (x7,y7)

PATIENT Pb
SYMPTOM Lv: MILD

STATE: WAITING 
FOR AMBULANCE

POSITION: (x5,y5)

PATIENT Pc
SYMPTOM Lv: SEVERE

STATE: TREATMENT 
ENDED

POSITION: (x10,y10)

AMBULANCE Aa
STATE: WAITING

POSITION: (x3,y3)

AMBULANCES Ab, Ac
STATE: WAITING

POSITION: (x4,y4)

AMBULANCE Ad
STATE: WAITING

POSITION: (x7,y7)

INTEGRATED KPI [min.] : AVERAGE TRANSPORT TIME + AVERAGE TREATMENT TIME= 40.0

1520(t6)

F I G . 2 1
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SHARED 

INTERNAL STATE

TimeStamp
2020-03-10 

08:00:00
…

2020-03-10

08:10:00
…

： ： ：

AMBULANCE Ad_STATE WAITING
TRANSPORTING 

PATIENT

AMBULANCE Ad_POSITION (x7,y7) (x8,y8)

： ： ：

FIRE STATION Fc_NUMBER OF 

AMBULANCES

1 0

： ： ：

PATIENT Pc_STATE
WAITING FOR 

AMBULANCE

BEING 

TRANSPORTED

PATIENT Pc_POSITION (x8,y8) (x8,y8)

： ： ：

HOSPITAL Hd_NUMBER OF 

ACCOMMODATABLE PATIENTS

2 1

HOSPITAL Hd_NUMBER OF 

AVAILABLE ICUs

1 1

： ： ：

INTERNAL STATE

INTERNAL STATE

1520 111A

111B

F I G . 2 2
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INTEGRATED ACTION

TimeStamp
2020-03-10 

08:00:00
…

2020-03-10

08:10:00
…

TRANSPORT-

DESTINATION 

HOSPITAL

None Ad

ICU ALLOCATION None Allocated

ACTION

ACTION

1530

112B

112A

F I G . 2 3
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TimeStamp
2020-03-10 

08:00:00
…

2020-03-10

08:38:00
…

AVERAGE TRANSPORT 

TIME [min.]
25.0 22.0

TimeStamp
2020-03-10 

08:00:00
…

2020-03-10

08:38:00
…

AVERAGE TRANSPORT 

TIME + AVERAGE 

TREATMENT TIME [min.]

42.0 40.0

TimeStamp
2020-03-10 

08:00:00
…

2020-03-10

08:45:00
…

AVERAGE TRANSPORT 

TIME + AVERAGE 

TREATMENT TIME [min.]

42.0 42.5

TimeStamp
2020-03-10 

08:00:00
…

2020-03-

10

08:20:00
…

AVERAGE TRANSPORT 
TIME [min.]

17.0 18.0

PRE-COORDINATION 
INTEGRATED KPI 
COMPUTATION 

RESULT

POST-COORDINATION 
KPI COMPUTATION 

RESULT

POST-COORDINATION 
KPI COMPUTATION 

RESULT

POST-COORDINATION 
INTEGRATED 

KPI COMPUTATION 
RESULT

1541

1542

1540A

1540B

F I G . 2 4

F I G . 2 5

F I G . 2 6

F I G . 2 7
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INTEGRATED 

KPI LIST

ITEM 

NUMBER
SET OF DISCRETE SYSTEMS

INTEGRATED KPI 

COMPUTATION FORMULA

1 A,B A+B

2 A,B,C A+B＋C

3 A,D A×D

4 D,E,F (D+E)/F

： ： ：

SYSTEM COORDINATION 

COMPARISON 
PERSPECTIVE

(1) if kpi_b’ is worse than kpi_b NG

(2) kpi_superior’ is better than kpi_superior

and kpi_b’ is better than kpi_b OK

(3) anything else NG

1510

2801 2802 2803

1550

F I G . 2 8

F I G . 2 9
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TimeStamp
2020-03-10 

08:00:00
…

2020-03-10

08:38:00
…

AVERAGE TRANSPORT TIME 

+ AVERAGE TREATMENT 

TIME [min.]

42.0

TimeStamp
2020-03-

10 

08:00:00
…

2020-03-

10

08:45:00
…

AVERAGE TRANSPORT TIME 

+ AVERAGE TREATMENT TIME 

[min.]

42.0

TimeStamp
2020-03-

10 

08:00:00
…

2020-03-

10

08:15:00
…

AVERAGE TRANSPORT TIME [min.] 17.0

TimeStamp
2020-03-

10 

08:00:00
…

2020-03-

10

08:45:00
…

AVERAGE TREATMENT TIME [min.] 25.0

TimeStamp
2020-03-10 

08:00:00
…

2020-03-10

08:38:00
…

AVERAGE TREATMENT TIME 

[min.]
25.0

TimeStamp
2020-03-10 

08:00:00
…

2020-03-

10

08:20:00
…

AVERAGE TRANSPORT TIME 

[min.]
17.0

kpi_a

kpi_b

kpi_superior

kpi_a’

kpi_b’

kpi_superior’

(2) IS SATISFIED OK

KPI 
COMPUTATION 

RESULT

150B

150A

PRE-COORDINATION 
INTEGRATED KPI 
COMPUTATION 

RESULT

1541

POST-COORDINATION 
INTEGRATED KPI 

COMPUTATION RESULT

1542

POST-COORDINATION 
KPI COMPUTATION 

RESULT

1540A

POST-COORDINATION 
KPI COMPUTATION 

RESULT

1540B

F I G . 3 0

KPI 
COMPUTATION 

RESULT
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START

SELECT PLURALITY OF 

DISCRETE SYSTEMS

ACQUIRE DATA

OPTIMIZE INTEGRATED 

ACTION

OUTPUT DETERMINATION 

RESULT

END

SIMULATE EACH DISCRETE 
SYSTEM, AND SHARED 

INTERNAL STATE

S3101

S3102

S3103

S3104

S3106

DETERMINE WHETHER 
PLURALITY OF DISCRETE 

SYSTEMS SHOULD BE 
COORDINATED

S3105

F I G . 3 1
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INTEGRATED SYSTEM
INTEGRATED 

KPI LIST

PREDICTION DATA

SIMULATOR

INTEGRATED 

ACTION

OPTIMIZING 

SECTION

INTERNAL 
STATE

OPTIMUM 
ACTION

ACTUAL 
ENVIRONMENT
(FIRE STATION)

STATE 
OBSERVATION

STATE 
OBSERVATION 

DATA

ACTUAL 
ENVIRONMENT

(HOSPITAL)

STATE 
OBSERVATION

STATE 
OBSERVATION 

DATA

STATE 
SHARING

ACTION

SIMULATOR

INTERNAL
STATE

ACTION

ACTION 
INTEGRATION

OPTIMUM 
ACTION

PREDICTION DATA

POST-COORDINATION
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