WKH GHWHFWLRQ RI FRC
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ORQLWRULQJ JDPPD GRVH UD

SKHUQREVO ORQLWRULQJ VIVWHF

ORQLWRULQJ VI\VWHP
13. 38)) DWPRVSKHULF GLVSHUVLRQ

H GLIIXVLRQ E\ ZLQG

H GLXUQDO F\FOH RI ERXQGDUWOD\HU KHLJKW DQG VWDELOL
H GU\ DQG ZHW GHSRVLWLRQ

M FKHPLFDO WUDQVIRUPDWLRQ RU UDGLRDFWLYH GHFD\

6WDWLF PHDVXUHPHQW QHWZRUN
(f( WUuD PRELOH PHDVXUHPHQW G




Consider uncertainty in:
input variables (WS, WD,
MLH, AS)

Model error

Account for:
static measuring network
population density

Research Question: Where to locate mobile measuring devices (n=8)?




2EMHEFWLYH 2SWILPL]IH ORED

'HILQH UHDOLVWLF SGIV RI XQFH
SURSDJDWH HUURUV WKURXJK GL
13. 38))

'QFRUSRUDWH PHDVXUHV IURP V
7DNH SRSXODWLRQ GHQVLW\ LQ




6RXUFHYV RI XQFHUWDLQW\ FF

, QS XW XQFHUWDLQW\ PRGHO SD
EDVHG RQ RWKHU PRGHOV RU P

VLPXODWH UDQJH RI SRVVLEOH LQSXW YDC(
U FRQGLWLRQDO *DXVVLDQ VLPXODWLRQ

([(DPLQH KRZ HUURUV SURSDJDWIDHHsHDOO

ORGHO XQFHUWDLQW\ PRGHO !

DVVXPH XQELDVHG

UHSUHVHQWHG E\ D |JHUR PHDQVNGBEWDLDOQC(
U XQFRQGLWLRQDO *DXVVLDQ VLPXODWLRQ




JORZFKDUW RI VLPXODWLRQ D

Create a reference dose map (best possible NPK-PUFF prediction)

Reference NPK-PUFF plume

/




JORZFKDUW RI VLPXODWLRQ D

Determine uncertainty in the NPK-PUFF input variables

20 possible developments wind speed

Time after release (hours)




JORZFKDUW RI VLPXODWLRQ D

Simulate N possible output plumes, taking uncertainty in NPK-PUFF
prediction into account, resulting In N simulated realities

Simulated reality Simulated reality




JORZFKDUW RI VLPXODWLRQ D

Obtain simulated measurements for mobile and static devices by
sampling from the N possible plumes

Simulated reality Dose (msvll  Simulated measurements  Dese (msy

210 =10
B Mobile
® Static




JORZFKDUW RI VLPXODWLRQ D

Use simulated measurements to locate the reference dose map more
accurately, resulting in N predicted dose maps

IDW interpolation Dase (mSi) Best possible prediction Caseing)




ORZFKDUW RI VLPXODWLRQ DQG

Create a reference dose map (best possible NPK-PUFF prediction)

Determine uncertainty in the NPK-PUFF input variables

!

Simulate N possible output plumes, taking uncertainty in NPK-PUFF
prediction into account, resulting In N simulated realities

Obtain simulated measurements for mobile and static devices by
sampling from the N possible plumes

Use simulated measurements to locate the reference dose map more
accurately, resulting in N predicted dose maps

Determine the ‘fitness’ of the sampling design by comparing N times the
predicted dose map with the simulated reality, resulting in the costs




1RQ OLOQOHDU REM B kW io ¥ Hrriv O

UDGLDWLRQ GRVH UDWHYV DERYHLIKMHSGVBEEGSRSXROWDK

population
density




OLQLPL]H $JJUHIJDWH FRVWYV

Costs total

Costs: one simulated reality

)DOVH QHJDWLYHVY DQG GHQVHO\GSRRE X8 DW HEBQD \
IDOVH SRVLWLYHV




2SWLPLVLQJ WKH ORFDWILRQ

8VLQJ VLPXODWHG DQQHDOLQ

6WDUW ZLWK DQ D simulated annealing
VDPSOLQJ GHVLJQ

&RQVWUXFW QHZ
GHVLJQ E\ PRYLQJ
GHYLFH

&RPSXWH FRVWV R
GHVLJQ

&RPSDUH FRVWYV Z
SUHYLRXV VDPSOL

$SFFHSW LI FXUUHQ
ORZHU WKDQ SUHY

1HZ VDPSOLQJ GH
FRQVWUXFWHG OR
VWHS

_ Criterion=8.78




2SWLPLVLQJ WKH ORFDWLRQ

B Mobile device
@ Static device

, WHUDWLRQ
&RVWYV

, Y WHUDWLRQ
&RVWYV

, Y WHUDWLRQ
&RVWYV

, WHUDWLRQ
&RVWYV




SYRLGLQJ ORFDO RSWLPD

Accept worsening
design with an
exponentially
decreasing
probability function

-
-
-
y—
*
el
v
~—
w2
Q
@)

500 1000
Iterations




([DPSOH ILQDO VDPSOLQJ GH

With population density Without population density




ODLQ OLPLWDWILRQV

6SDWLDO GLVWULEXWLRQ FRUU
38)) LOSXW SDUDPHWHUY QRW FR

, . LQWHUSRODWLRQ HIWUHPH FK
YDOXHV RYHU VKRUW GLVWDOQFH

VDPSOHG PHDVXUHPHQWY GLG QRW
38)) PRGHO SUHGLFWLRQV

LQDSSURSULDWH WR XVH GLVWDQW ®HBW XR
&RPSXWDWLRQ RSWLPDO VDPSOL
ORQJ KRXUV |IRU LWHUDWLI




SRVVLEOH VROXWLRQV

%%D\HVLDQ XSGDWLQJ

PRGHO SDUDPHWHU DQG LQS
,PSURYH FRPSXWDWLRQ WLPH
([DPLOQH GLITHUHQW ZHLJKW DQG




&RQFOXVLRQV

SURPLVLQJ PHWKRG IRU PLQLPL]
GHFLVLRO

0DQ\ LOWHUHVWLQJ SRLQWYV IRU

HIWHQG SUREDELOLW\ GLVWUREXRWLRDOI AC
SDUDPHWHUYV

HQKDQFH LQWHUSRODWLRQ PHWKIRSS IRU F
RSWLPL]H VSDWLDO VLPXODWHG DQQHDOL
LPSURYH HVWLPDWLRQ RI HIIHFWLYH GRV

$SSOLFDEOH IRU DOO GDWD DVYV

Z/KHUH PRELOH GHYLFHY DVVLVW
WR[LF SOXPH

u




4 XHVWLRQV 'LVEXVVLRQ SR

7KDQNV IRU\RXU DWWHQWLROQ

SUHGLFWLRQ KRZWR LPSURYH"
2WKHU FRVW° LQGLFDWRUV"




