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HARBESCEAATH G RN EZ BB AET (KR, EA L.
W RE KA BRF A RRMAE KR ER R B ANE TR,
HKR, FLUS AR AR —H LA F 2 KEFRXFHE 7K, SRF0EH AR
ZHEFENRE. A, EELHMTAENLEF, FLUS EREZ G —F & THERE
wEH EENREEFNH, IR T RAE L LA KB EGAERS
AKEHHAERE TR EMLHUN NI H TS 2K, £F FLUSER AR
BB ENE E A Bt R R 5L LA H o A& &R

GeoSOS-FLUS ## ZR#E FLUS A W R E I L8 £ K + 3 F| A L HIE =
B, & Hu - WEMD S H RS GeoSOS WA K B 5%
7 . GeoSOS-FLUS 4 fl P = #H AT B LA F T EN A hat, Ex kK
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GeoSOS-FLUS #: 2 7 Visual Studio 2010 F & E£F C++iE5 X — 27
CH+IT R ETT A Wt . Bt it N B R A B R P B A E K EE GDAL 1.9.2
(http://www.gdal.org/), [ T 25 £F 7T DLz N & F A6 B 38 R R 301 B =4 0 AT,
FHMEELTR RNt FEEUSER; B FE XA Qt 485
(https://www.qt.io/download/), &8 5E B B A8 A% 00 DX 38 0y + 3t F) &2t 42, 7 E A
FHER; RHEXANMEN%EH &K B®EAHN Shark 3.1.0 #
(http://image.diku.dk/shark/), &8 % b B 3k 43 & 2K + 04 A B3 H B % . GeoSOS-
FLUS B0 B9 6 77 v o8 7 T T 1 4 8] 34

GeoSOS-FLUS i gb i el iz Fl T L AR B NS Rk LA HE=
BT A A, RFATHESEEN, 2 E5TEMMA. HEEKF EHNERT
B, FLUSHEAYHEAT: 1. MTARENIORTERKARKE; 2. MTAH
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AAFRTE;, 7. LHARA 2 ABEEUNRPESNETT. L7 U —FH



ERBREEUR LR, BREF ., KX, EAEXNEEMFELHREHNEFL
FHE B L

2. B TH

5 BT DA T A1 T42 £k 89 4% 2 (http://www.geosimulation.cn/flus.html) T~ 2
GeoSOS-FLUS # iy & 7 R A, H I BB A B 1.0 KR (V1.0 Beta)

3. BB Eh
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3.1 BMFSHE
GeoSOS-FLUS £ A & #0 T
oy GeoSOS-FLUS V1.0 Beta - oiEl
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Data
RGB
Red Band
Green Band
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BEEH X

2/ 1500 b 58
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File FLUS Model Precision Validation View Help

3.1.1.1. File (3244)
File i T & 32 4t £ oy W B m R A 56 20 66
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File | FLUS Model

Open

4 Clear

@ Exit

(1) Open (ATF): B CHATFA A IEME, @ P ®FE—A tiff. jpg. img
5 ASCII (TXT) %% F A& R X, FEZGNEE LR RZ X,

(2) Clear (/&%): M Lai ik 2| B G R W& F 8T8 24,
(3) Exit (R H): &1 GeoSOS-FLUS # .

3.1.1.2. FLUS Model (FLUS #71)

File FLUS Model Validation View Help
“'2  ANN-based Probability-of-occurrence Estimation
& Self Adaptive Inertia and Competition Mechanism CA ‘

vy

FLUS Model 3 5 89 7 A~ 3£ 54 4~ 4|37 - FLUS A= 2 8 7 -4 & . ANN-based
Suitability Probability Estimation (Z T 4 W 4 09 i& H WA X 1t B E ) F0 Self
Adaptive Inertia and Competition Mechanism CA(Z T & & 57 8 4 AL 4 8 7T 4 & 5
MAESR), FAAERNER 72 ETE#HRA (3.3~34)

3.1.1.3. Precision Validation (K 5 61iF)

Validation View Help
.ﬂ Precision Validation |

# ft Kappa 2 # UL FoM Z %A T RAEE A Z .
3.1.1.4. View (FLE])

View | Help

+  Zoom In

_n Zoom Out

ta) Full Extent
(1) Zoom In (FAK): mAZ G| %24 o E &,
(2) Zoom Out (% /1N): 48 /N | Yo 2% F e E K .

(3) Full Extent (4 /5 oR): 4 T & & 524 7o ElF.



4, GeoSOS-FLUS 3£+ 3 #1# A RAR R 40 45 ik B2
3.1.1.5. Help (3 Bh)

Help
@ About

— New Version

About (X T): XEKBAUFER, TTARRWEN, RAEHIFILARK
FHRAUREE SR EEEE.

About GeoSOS-FLUS

GeoS0O5-FLUS
Version: 1.0 Beta
Publish Time: 2016/6/16

Information:

GeoSOS-FLUS is developed by Prof. Xiaoping Liu, Prof. Xia Li and
their research team, based on their studies on cellular automata
(CA) and land use change. Dr. Xun Liang is responsible for the
software development.

Laboratory:

Guangdong Key Laboratory for Urbanization and Geo-simulation,
Sun Yat-sen University, Guangzhou 510275, PR China

New Version (3R A): ¥ BRLAR &, TR EN TR .
3.12. ITA%
THEEAMNNEXEPWLLT, F1EF P #1E GeoSOS-FLUS # #.

[ 4‘5@ +\-\fiif.5;30@

L = e @ﬁ\%ﬁﬁ)ﬁ File 3£ 2 & % Open. Clear f Exit.

@) *+N . =N W 5IstR View ¥ # %47 Zoom In. Zoom Out #7 Full
Extent.,

@) “Z W s FLUS Model % % o % ANN-based Suitability
Probability Estimation (3 T £ W 4 #1& & £ 2 1T &) F Self Adaptive Inertia
and Competition Mechanism CA(E T & & iz 1 4 ML & 89 70 5 B S HL) .



(4) @ Xt 5L Help 3 % # # About,

3.13. BE#EF®K

AEEHRSETYMITANEBEERAERLERER, a9 NEHESL S,
7] # # Show GRAY-Scale Map()ﬂf)"}i/’?@/: E ). Close (4 It Z E &)

#1 Image Property (B4 & 1 & H).

Map, ¥ & & 8w =K B A K RGB

EHET.

T%U’J%JB&E’L 4% B, U 2R Show RGB
BRR UL B AP ROR SR SO IR

Data
4 dg2001coortif
Band 1

Data

s JEELtif
Band 1
Band 2
Band 3

Show Gray-Scale Map
Close

Image Property

1l

Show RGE Map
Close

Image Property

% # Image Property %51, E&BEMEE 2 # /7| HEGHWERE R

-
(L] Attribute

=[O

Project

Meta
Information

3 Data Type

4 X Size

5 Y Size

6 Band Count

7 Projection

8 Origin

9 Pixel Size

| GTiff

Information

GeoTIFF

Int32

768

531

1

PROJCS["WGS
84/ UTM zon...
757334,
2.36212e+06

100, -100

NTL2EERR, EHEERSE

LT R B AE Y, TOE THF &

FHRETFBBENBEETVE K, FEZGHNEET I,
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GeoSOS-FLUS V1.0 Beta

File FLUS Model Precision Validation View Help

e o 19‘\ NN D g . ()

Data

4 Je=tif
Band 1
Band 2
Band 3

Jb&m. tif
Red Band
Bend 1
Green Band
Band 2
Blue Band
Band 3

3.2. BHIBHENH

FEH B R T8 testdata SOk, BEHE|I LT R PISHE . T I8ER FLUS

ERGHHEELETERE,

Byt X4 B g
TIEE Ay 1 Hi A
dg2001coor tif FREE T 2001 4F - HiFilFF 40 K0 z%igﬁﬁﬂ%ﬁ
LAFIFRAR S T
dg2006true.tif ARFETT 2006 4 - Hh R F 2 2 EdiE " ‘
et 7 BRI, SRR
PR FE A/ A8 11T R 7K TS oAt
N restrictedarea.tif ALK T A " %; *E;——L sqy
d dg.tif [ty e
e m FIT B b
slop.tif Wi . .
- & A SR MR
Aspect.tif 5 7]
S A AL | tocity dg.tif BT R B
BN H%AE | distotown.tif S LR
distohighway.tif Bl R A B FE T IRERIRLE,
— — e
distoroad.tif FFTIEE A
distorailway.tif SRR

GeoSOS-FLUS # %= iy R &2 454 & # T 51 5 GeoSOS-FLUS 1 # #y {#
TR EETE, EERLEHN LA T HEDF, TULEE S
WEHM B REG ALESWE EWM T, . GDP. ADWS (A 4%, A&,

A, TEBHAZASAEE




3.3, ETHhE 4511 HH BT ZR T R

EETHE W8 EIHEE (Probability-of-occurrence) i+ E &3, FE A 7
WMANER. RERXM, H2ZFF T MA AT MR A E T, EREREA B
B O\EAE K A7 2 P 4 R (ANN) B G T B R K G A7 £ A R A
FME T B I E,

[#EFR]
331 E#iE%k
i # £ ¥ ¥ ¥ FLUS Model & ANN-based Probability-of-occurrence

Estimation =% &% T H 4% T A44 ¢, 747 ANN-based Probability-of-
occurrence Estimation (£ T4 W & 0y H IR 11 55) HHRBHEHF O,

% ANN-based Probability-of-occurrence Estimation had - m} b4
Land Use Dats ANF Training
Path [ Wl Sl Rl Sl

Sampling Rate (11000} 1 B
Set Follata ¥alue

Hidden Laver m 3
Save path
Single Accuracy Double Accuracy
Fath
Triving Data
Formalization o Womrmalization
ge N T Col d ! A 1

Start Funning

3.3.2. A LA R HE:

% Land Use Data LA HE s\ L3R B 338, s&0 ), m@mmx
IEAE 38 B — A 1 R A o 25 A 2 4B <dg2001 coor tif?, & 4T L 4L



Land Use Data

Fath 1 |:x64:|;'rte5tdata,frdgzﬂﬂl caor. t1f

Set Hollata Walue

w5, ¥4 SetNoDataValue # 41, ¥ 37 Set NoData Value & H . 7& Set
NoData Value % & #, ##E% —7%| Land Use Code ¥y £ F| Fl £ R e, £ %
— 7| NoData Option 7| # %t i #% & # Valid Data(# 2% %)=k NoData Value( T %
FEWE), F=7 D - N HENRLE, FEFERE AR KRB HME G T
B¥., BTG, & Accept 4, TRMALHAFHENKE.

& Set NoData Value = B

Define NoData Value
Properties of Land Use Type

Land Use Code MNoData Option NoData Label Pixel Statistics
1 1 Valid Data Valid Data 46989
2 2 Valid Data Valid Data 4427
3 3 Valid Data Valid Data 595899
4 4 Valid Data Valid Data 49516
5 5 Valid Data Valid Data 38090

6 2147483647 NoData Value = _ 158887

Cancel Aecept

333 RENZLRLEE5LAE%RZ

Z ANN Training A& & 1% B #4 W 4 3K BU| 4B A B R B . Uniform
Sampling (344 X ## ) = Random Sampling (AL K #AE X)), H4 FHEE R
H, A RB R HE KA AR, MRS, ERAHMNXEEHES
L RRMBT S BIAER. RO F, BELREHTRERE,

REMENENFARFLG, ENEATXXBERBETHENT2Z— T
FlE T, FXESHRN 20, BIXH R EAERBAEREGETRNE 2L
—. REZR, MANLNRBEELERA 12,



AWH Training

(@ Uniform Sampling () Random Sampling
Sampling Rate (1,/1000) 20 5
Hidden Layer 12 =

7t Savepath 28 L 44, £ EAE R B B AR I BT A R

HH I E BB X4, EE R LA T K. £ Save path & FE1E i
B BT R S4B £ A . Single Accuracy(# 4% )=t Double Accuracy(WUAE ).
BREEETARK Float XA (EREFAAVNEE, URTEAFZSH, 4K
KR EH 37| B & AL JORE 4 & Double £ & (XM £ 37 B AR, #
W E R, % %A B A8 Single Accuracy B 7 .

Sare path

@ Single Acouracy O Touble Accuracy

Path |trator:’]:lesktopreoSDS—FLUS V2.0 /GeoS05-FLUS V2. 0/ testdata/Probability—of—ocowrrence. tif

3.3.4. mEIRFH ) BF

% Driving Data A2 B Wy HEF, Bl - D, Eatidgs
WE LA A E FAERE., TH FEESHEGAETF @l 3.2 .

Pick one or more image files to open...

.:i.') + At | » FLUS-CHNE_v1(x64) » testdata v ¢ EE testdata o

iR - HE=E

A~
& TE ’
i)
5| SiEsEE Aspect.tif dem_dg.tif dgo2.tif dg2001coortif | distohighway.tif | | distorailway.tif distoroad.tif
- Sk
. il - - L‘i
N o distotown.tif restrictedarea.ti slope.tif tocity_dg.tif
I i
[z Galaxy J=
®erTves
 Someone
H um
= BF
e
o TE v
MHEEN): | "todty_dgtif* "Aspecttif® "dem_dg.tif* "distohighway.tif* "distorailwaytif* "distoroa « | | tiff{*if) v

EH SRR R TR ETFREF R LA FRRELE (X
b, BERR, R, HENRE) . ArTesl g iR



HETHE, SEATEALRRONBAAET, Besl - g, #
HM% ., 74, GeoSOS-FLUS X #FAn B & R % W B ol /1 348

%% ANN-based Probability-of-occurrence Estimation had — [m] x
Land Use Data AFH Training
Path [ V2 0 /Geo303-FLUS V2 N/testdata/d2001coor tiF ® Uniforn Sanpling O Bandon Sanpling
Sampling Rate (1/1000) E
Set FoData Value Hidden Layer

Save path

® Single Acouracy (O Double Accuracy

Fath |E AUzers/hdministrator/Desktop/GeoS03-FLUS V2.0 /GeoSOS-FLUS V2. 0/testdats/Frobability—of-ocomrrence. tif

Driving Data

(@ Wormalization () Ho Womrmalization

Image Name Data Type Rows Cols Bands No Data Max Min
1 Aspectdif Float32 531 768 1 -3.40282¢+38 360 -1
2 dem_dgtif Float32 531 768 1 -3.40282e+38 1 0
3 distohighwayif Float32 531 768 1 -3.40282¢+38 0.989326 0.000550669
4 distorallwaytif Float32 531 768 1 -3.40282¢+38 1 0
5 distoroad.tif Float32 531 768 1 -3.40282e+38 0.990972 0
6 distotown.tif Float32 531 768 1 -3.40282e+38 0.099641 0.003613
7 tocity_dg.tif Float32 531 768 1 -3.40282¢+38 0.999335 0.000960566

Start Running

st AP LRER AT A E FHENERTEREZEE S 2R
HHEFHEHATE A IE, RSB E L 2 Normalization(ZE AT A7 1L AL )
#% # Normalization, 2L E T H HIAMER 2 =¥ e Bah A HFH—E
0~1 Z [, tn R IR zh /1 A F A8 A\ FT B4 43—k, ¥ L& # No Normalization
PRIt T — 1B,

335 BITAHEZERAY%
ERUIRERE, B4 Start fomaing WA, Trib a2 WA A AL 4 A
BRI, YIS E RS, K% B T AE (Finished training!).
Message

The training is finished!

TREBNE G, ERNNESHERERRESGERE DR EERE 0 AN
X ABMEES. HENFEELF =NERF: HAFRIRZE (RMSE) , FHiR
# (Average error) , “F# A iE = (Average relative error)



Hormalizing data, please walt...
Select uniform sampling. ..

Start training, please walt. ..
Run time: 54,934 3

Frecizsion evaluation:

EMSE = 0. 326524

Average error = 0. 208054
bhrerage relative error = 0.61621
Waiting for prediction...

The training 1= finished!

THAETEMEREEE L, 7 F 2S£ KW E T SRR M
Probability—of—occurrence tif. £ FLUS @R e+ 47, A FEEH L&Lfr%i*ﬁ(
EH LN BB, BB RN — A AR AL T LR EHE R,

@) GeoSOS-FLUS V2.0 - — m] X
File FLUS Model Validation View Help

i ‘7'0 N\ -\Q) ». @

Data
v Probability-of-occurrence.tif
Band 1
Band 2
Band 3
Band 4
Band 5

Probability—of-occurrence. tif
Red Band

Band 1 v
Green Band
Band 2 v
Blue Band
Band 3 S

3.4. ET HEMNBR NG KITTH B 3L

AT BB LR B I B S AR SR UL £ 2K A1 SO R A = A £ 4 2R Al
BEEAMWANEE, FEAF RS LIHANARB LMK ENET, REL
w2 A (A AR B AR AR, FF ERESN A R BUORA R K L
%Jﬁ%i#ﬁﬁ%%ﬁ%é’ﬂﬁ%ﬁﬁ% THAAZ UK EE T2 E—FEE LR HEN

SR, BUAFREFARZNEREIRL, KA/ FNEILFE (SDER, 5§
/T%Jri%i KETMMER) Ko< o BENEE HIF.

[&FF K]
341 BBk



(1) #£# £ ¥ 28 FLUS Model > Self Adaptive Inertia and Competition

Mechanism CA 5% & T B4 iy T B4 ® | 475 Self Adaptive Inertia and
Competition Mechanism CA # % 0,

& Self Adaptive Inertia and Competition Mechanism CA - [m] b4

Land Use Data

Fath

Set Land Use Type, Color Display and NoData Value

Simulaten Setting

Maximum Funber of Iteration 300
Hei ghborhocd (2dd) 3
hoeelerate (0 = 1) 0.1
Thread i
Land Vse Denand | Cost Matrix | Weight of Neighborhood
Acs
Setting Sho

34.2. MABEME BHRKIRE

f BT ABINHE Setting T, BB FBR AR E 4 TRD £
5.

3.4.2.1. & B VUG G40 1 - Ho R A

EEL ], e R EAE R A R B A B AT
.

Land V=ze Data
Fath |C:/Users/Someone/Desktop/FLUS—CHEE_v1 (x64)/testdata/dgP001 coor. tif

Set Land Use Type, Color Display and FoData Value

B 4%, & Set Land Use Type, Color Display and NoData Value %4, 77
MiE O, F 0% % A% —%| Land Use Code 4 i F| Bl KA 35 (B, 32 B o
Au#k . 7£% —%| NoData Option &y T $ir 3 5 # & £ 3 i 4 & 4 Valid Data(‘H 2 &)
2 NoData Value( Tc #t # # 1&), GeoSOS-FLUS ## R A H X E — M L% &



(NoData Value) . J 7 7 LA Land Use Type — £ o #r A\ %t 57 By -+ i A 26 &
LR, RN, B2 BRIA 34 FR 5 “Landusel”, “Landuse2”, KiK.

& Set Land Use Type, Color Display and NoData Value =

O
H

Setup Corresponding Colors and Values for each Landuse Type
Propertias of Land Use Type

Land Use Code NoData Option Land Use Type

1 1 Valid Data -
2 2 Valid Data -
3 3 Valid Data -
4 4 Valid Data ~
5 5 Valid Data -
6 2147483647 Valid Data A

Color Selection Color

| Cancel | | hocept |

7£ Color Selection — % ¥ & & Set Color #%41, ¥ 3% % Select Color *fi% % &,
wEPTE & B & Accept 1740, BUF TR LA R KA WL E,

@ Select Color i i

Basic colors

I
-I"l-lﬂl-[]
LD 1] I
L L1 1 s
I

Custom colors

I I I O O
I I I I I

( Add to Custom Colors ]

Hue: 31
Sat:

Val:

Red: 170 [2]

Be®E L&A LEF G, A Accept 4l # & TLE .



& Set Land Use Type, Color Display and NoData Value - B

Setup Corresponding Colors and Values for each Landuse Type
FPropertias of Land Use Type

Land Use Code NoData Option Land Use Type Color Selection Color
1 1 S i —
, 2 S s S
3 3 Valid Data HHE Set Color
4 4 Valid Data i Set Color
5 5 Valid Data EE Set Color

6 2147483647 MNoData Value - _ Set Color

Cancel hccept

3.4.2.2. B )\ BENE R B

EHEMEHENEGETHEN S WE T EME T EER (3.2) REHE
KRB FRERE, Adl o), BB BREE T R EERE

Frobability Data

Path |/User=/Adminiztrator/Desktop/GeoS05-FLUS ¥2 0 /GeoS0S-FLUS ¥2. 0/testdata/Probability—of—ocomrrence. tif

3.4.2.3. WE MG R IRFEEE

gl i, ENEEPRBENLE RN REERRR IS,

Save Simulation Result

Fath |C: /Uzers/Someone/Tesktop/FLUS-CHHE_v1 (xFd) ftestdataf=imalationFesult. t1f

3.4.2.4. B N2 oK FH 28 4k B BR i B

WRENFEERFARSE (LB AR XEF RE AT L, —EREEA
TeRELMANRFRBMATA) , T UFEX ERF HAXE (REZKEFHF
7£ GeoSOS-FLUS # #4 DL4MEI1#E) . #& Restricted Data 4E " % # Restricted Area

(Bh\ % # 2 No Restricted Area) , & 154, 7 xtiEAE =47 FF IR 41




BEHBE. 2RER_EHE, AAFHKE) MIXWAMHERFE. HEOX
TEXBA AT LR L EH#MA, L RTATFREHNL,

Restricted Data
() Fo Restricted Area (@) Restricted frea

Fath |C:/Uzers/Someone/Tesktop/FLUS—CHHE_v1 (xFd) ftestdata/rastrictedares tif

343, ZREBEMAK

AEREERERE. BEEE AN BE A T, A AR ILUR H s B3
EEF. RAERE. DURERAHBTEE T

BRKETUREN - MR ANE, BRALXEREAA2RAIF L,
GeoSOS-FLUS # Bk ik 2 Kok #4 300, LM B ahil 4R 2 %, e
BNBBAANA 3, BIRTTHEFNNRA 3X3 BERAH. 75, HHERIE
e EF 7 01, HAT AR S ST ERIIEAT. Salay B &0 E i
Ket, BEEATHE., TUREEEFRA—MIARE (02 128D Mk
LA E ry s, K FLUS2.4 AT 4, FLUS X#& £ 4 BitH. AF
LU A B AT AR B U R R IE AT . ARG F A ELR RN 8.

Simulaten Setting

Meximun Hurber of Tteration 300 |
Weighborhood (odd) E =]
hccelerate (0 - 1) |o.1 |
Thread E |

Land Use Demand Cozt Matrix Weight of Heighborheod

s 7kik B it =5
Initial Pixel Number 46989 54427 50899 49516 38090
Future Pixel Number a0016 54427 43599 42433 28445

Initial Pixel Number & ~47%6 4 09 £ HF| Fl KA 0915 04k, 2R\
¥ + W F) B B4E B 3 %1t . Future Pixel Number & RAKEIN B FE& T,
Bk KRAXLHFNAXBNE R A P REFEH R XL HX LT % R
B, KA ERE R+ 0| F 252 FUNAE R TN R k4K T FE k. A
% % B 15 % = 1T Future Pixel Number #r N\ & + 30 A F 25 8 F (L 3 8 79 B 47,

Futwe Land Area Cost Matrix Yeight of Heighborhaood
Hi Fior 3 it fn: ) £H

Initial Pixel Number 45989 54427 59899 49516 38090

Future Pixel Number 80016 54427 43599 42433 28446




F /5 % & 7 Cost Matrix A=, B E & % L A 25 B 7 AL 4% e P e
A, BEBRIAE KRB MR AT B e, AR, RAVRE N E R
X LR, BT H A AR T B3 4 AR 3, T RE 3% 4 4 ARt An
R, RET R MHE—RFI AN L —FF R 29 w5 — 1
AR, ARG M ERA 0; AFH MR A Lo AREIRFEEwT:

Land Uze Demand Cost Matrix Weight of Weighborhood

o 7Kk — — —
W 1 0 ) D D
i .8 0 ; . : D
Eeitn 1 ; 1 1 D
s 1 0 1 . ...................... D ______________________
== ! 0 ; — —

Weight of Neighborhood % %t I T 1% & & K + A Fl XA HMABE F 54, &
BB 0~1, MR 1 RXZLHRBENT KB ABRE, WEBRILTE L HE
AR EFH 1, Arflin Tk E:

Land Use Demand Cost Matrix Weight of Weighborhood

Urban land Water area Cropland Forest land Orchard

Weight of neighborhood 1 0.9 0.5 1 0.1

TR EETEE G, &E Accept %4, #EERENSHKLE 7L,
3.4.4. BTG FHM

ERERENSHWEES, €F 0 AT A%#E Show WHE, FHAT+HF A
TR, B AT A8 Show T E#ET, £ Show T & + GeoSOS-FLUS 3k
HXEHENLIHFAZE TSR ETMIBRAISET,

Fun OStop e Fit

Setting Show

i - T, &AM EFNERERE A LA XA A
EREEFHELLH L.



i Hii
200, 000 [

1 FH
180, 000 <

Number

100, 000
50, 000 —{| pefe.__
E| -

0 1] 100 150 200 260 300
Iterations

FEOZMTANERERXAEARCRAREAFTRENESE, ETF
— R REEEHAARBNGETHE, AMETEAREANSETE - KEN
R 3 J5 & 25 U8 == 18] - A 1

Tterative times: 300 “
Heighborhood influence: 3

heceleration for iterate: 0.1

Cost Matrix

i1oooao

1}
0
i

O =0

1
1
i
1}

oo e O
[

1
uture wear
——————Start to iterate

Land use type, 4T, IE, $HH0 36 SRR
Humber of pixels of each land use before
iteration, 46959, 54427, B9899, 49516, 38030
Humber of pixels of each land uze at 1
iteration, 47303, B4427, BAVE3, 49435, 38003
Humber of pixelz of each land nze at 2
iteration, 47611, 4427, BR605, 49362, 37216
Humber of pixels of each land nse at 3
iteratlon, 47599, 54427, B9E02, 49269, 37534
Humber of pixels of each land use at 4

AO4 20 F AT CAnOn d0dod S22

LBIREF PR ENERRERLE AR L AR AN RE TR, HEEE
FbER, FRURTER. #4, AP A$ Stop 4, FaFLER,
R, FIEERERAREEENLERRFATRNRELE T,



The simulation is finished!

Message

iteration, 79860, 54427, 43599, 42433, 23602 [l
Hamber of pixels of each land use at 221
iteration, 79370, 54427, 43603, 42433, 266585
Huamber of pizels of each land use at 222
iteration, 79381, 54427, 43603, 42433, 28677
Humber of pixels of each land use at 223
iteration, 79395, B4427, 43599, 42433, 26667
Humber of pixels of each land use at 224
iteration, 79905, 54427, 43513, 42433, 28643
Humber of pimels of each land uze at 225
iteration, 79928, 54427, 43601, 42433, 28532
Humber of pixels of each land use at 226
iteration, 79935, B4427, 43609, 42433, 26614
Huamber of pizels of each land use at 227
iteration, 79955, 4427, 43612, 42433, 28491
Humber of pixels of each land use at 228
iteration, T9957, B4427, 43600, 42434, 28473
Humber of pixels of each land use at 229
iteration, 79995, B4427, 43609, 42433, 25456
Humber of pimels of each land uze at 230
iteration, 50013, 54427, 43602, 42433, 25446

Save image at: C:/Uzers/Someone/Desktop/FLUS—
CHFE_v1 (x64) ftestdata/simulati onResult. tif

Time used: 267.9540 s
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iteration, 78584, 54427, 43509, 43865, 25446
Bunber of pixels of each land use at 31
iteration, 78779, 54427, 43588, 43670, 26446
Bunber of pixels of each land use at 32
iteration, T895T, 54427, 43585, 43452, 25446
Bunber of pixels of each land use at 33
iteration, 79142, 54427, 43600, 43306, 25446
Bunbar of pixels of sach Land uze at 34
iteration, 79306, 54427, 43500, 43142, 28446
Funber of pixels of sach land use at 38
iteration, 79474, 54427, 43500, 42974, 28446
Funber of pixels of sach land use at 36
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3.5, BEHEE AR

GeoSOS-FLUS #i 1 #2 M Z ik 237, 4% 1 Kappa % #iAn FOM 7 i 48 47 2
EEEHATRE

File FLUS Model Validation View Help
i @ , © Precision Validation |

35.1. ¥ Kappa &%

# # * ¥ # t Validation = Precision Validation = Kappa, 77 Kappa # %k
T EE R,

b Kappa coefficient = B

Ground Truth || |

Simulation Result

(® Random Sampling () Unifom Sampling
Start
Sampling rate for total valid pixels: |1 +| Humbers of sampling for each land use type: 100

3.5.1.1. In#EHdE

#4447 Ground Truth A ey [ i, nsk 258y 2006 42 1 + 37

JE # 4 <dg2006ture™, 5% — 47 Simulation Result & ey [ Jya, Mg
LET 2006 4 By £+ 3t F1| F 4% #8 “SimulationResult.tif”,

Ground Truth C:/Users/Someone/Desktop,FLUS—HHE_v1(x64)/testdata/dg2006true. tif

Simulation Result |C:/Users/Someone/Tesktop,FLUSCHHE_ +1(x64)/testdata/simulationkesult. tif

3.5.1.2. P RAAE AL KA EL




W REAITE Kappa Z#. GeoSOS-FLUS #: 4 [ £ #2 4 P A R A A K
Random Sampling (4 41 & £ 4 ) = Uniform Sampling (344 #H##ER) . £ #H
LR G E T 7 AR S BB, RS RBEEX AT 7N
GRFAMREZNNK . ATO P HREFENRE, REE N 10%.

(® Random Sampling () Uni fom Sampling

Sampling rate for total walid pixels: |10 |5 | Humbersz of sampling for each land use type: E00

3.5.1.3. i+ % Kappa 2 EOFHEAE

Start

TRULERE G, EALA M A, T H Kappa £ %0, # Tk HT$E
NE P

Hispa Message

I-o-l Complete the calculation!

WHEREERT LI, FREERME T TH Kappa.csv X F.

[Confusion Matrix]

Land use types, typel, typel, typed, typed, typeh, total
typel, 5171, 935, 1086, 295, 475, 7939

types, 1588, 3252, 671, 61, 34, BE0G

typed, 656, 856, 2273, 280, 321, 4356

typed, 210, 197, 286, 2069, 655, 4247

typeb, 302, 170, 231, 771, 1371, 2545

total, TH2T, B414, 4417, 4249, 2886, 245393, 000000

[Kappa Coefficient]

Kappa, 0. 486152

[Dwverall J\ccu.racy]

Oversll, 0. 600005

35.2. #¥ FoM #Hix

¥ # ¥ ¥ # I Validation > Precision Validation > FoM, 77 FoM % #tit
A,



& Precision Validation A - O X

Happa Fal
Start Map | |
Ground Truth | |

Simulation Result | |

Start

. #E% 47 Start Map eyl dd, ki E w2001 £ HATes £

o F| FH 2 42dg2001coortif’. 2 % % = 17 Ground Truth & il [ 44, #
2 A SZ 1y 2006 4F B 4 A B #HE “dg2006ture.tif’, ¥ 35 % = 4T Simulation Result
eyl D, AL 2006 48 Y+ HF) A B 4E“SimulationResult. tif”,

TRULRER, 24 M A, TH FoM R¥. BT RER
E

Hoema Message

@& Complete the calculation!

HWEERSAEEFRE LR, FREENME K TH FoM.csv U #.



& Precision Validation A - O X

Happa Fal
Start Map prs/Adninistrator/Desktop/GeoS0S-FLUS V2.0 /GeoSOS-FLUS V2. 0/testdata/de2001coor. tif]
Ground Truth frs/Adninistrator/Desktop/GeoS0S-FLUS V2.0 /GeoSDS-FLUS V2. 0/testdata/da2006true. tif]

Simulation Result lnistratorﬂesktopr"(}eOSDS—FLUS ¥2.0 /GeoS03-FLUS ¥Z. 0/testdata/simulationResult3. tif|

A=, B3EES 2

b=, 16278

C=, 54098
I= 13701
Start
[Figure of Merit]=E/(a+B+C+D)
Fol=, 0. 0364945

[Froducer’ = Acouracy]=E/(A+E+C)

Froducer’ s Aceuracy=, 0.0937673

4. BHHREER

(1) GeoSOS-FLUS # AT Ny L 3 F| - KA 48, +H KA RETFE
MNL1FFHs, HAHEBERKA /LS, thin, ESHLHRABNET LA, T4
THFI RS EF S AR LHEAEN RS2 A A 1, 2, 3, 4, 5. NoData Value
WH LAR X 5 AN 5 LA A T 1B .

(2) FLUS H B ot s B0 s 208, 3% L3RR A £ 4008 . B T
A IR B, B0 — KW G, E R 55T — B B X i,
ipg. img. ASCII %% i 5 $ 45 45 ..

() THEMNNERK B RERA —RENRHNAFTRASHIATNEE
S & : config_color.log, config_mp.log. 7£ # 47 [F] — 3 [X 89 & & 52 % Bt , GeoSOS-
FLUS it 2 Bl X 5%, TFRAFPEEMA. BT AP HEERE,
FEMERFHRATLRER, BEE—RERANER, YERFRXEE, &LHK
KU E X EFREFTNIROENSE, EFERIHMECI .

5. BREXHRIeFHIHiREA
FLUS # 2 22 35473 42 B A i A Al O f: TR B SOME 590 30t
5.1. BB XX H

config_color.log 1€ 7 £ — &k %2 R AE DT B0 £ 3 K AV 0y BoR 19 21 &
RGB &, LM EKAWEHURANSEFREE LM ER NG TH.




[ITndex, Count, Land Use Type, B, &, B]
1, 48989, 36T, 170, 0,127
2,54427, 7k f%,0,0,255
3,59899, B3, 0,255, 0
4
£

[T S

45518, #HHE 0,85, 0
, 28090, RE, 255, 255, 0

config_mp.log 10 T £ — R 7 iAW ry £ F k. RAFEE, ERAHE
HA iS4

[Humker of types]
5

3 [Future Pixels]
8001&

5 54427
435533
47433
ZB844%

5 [Cost Matrix]

10 1,0,0,0,0

HoopP P

0,0,0
1,1,0
1,1,0
1,0,1
ensit

"
"
"
r

Intensity of neighbkorhood]

F
L
e

1
1 [ITterative times]
22 300
23 [Size of neighborhood]
24 3
25 [Zocelerated factor]
Za 0.1

5.2. iR

Networklnput.csv: [ L% # 5 Fl T 444 W& )| 55098, E“ETHE WL
MEE TR F AR, TRATERAAMHENE NN ET EH.

ANNoutput.log: it F 442 W 4 8 )| 45 £ o
logFileTrain.log: it & A T I %t 4 W &y B 50 1 48 5 £ 307 048 o9 B

/
Z,

output.log: 13K TCAE B sHALE WU 5 B LR &k £ 3 R AL 78 4 ok (RO B 1
TTH

logFileSimulation.log: 1T 3% 7T i B 20 HLAE HL B B i 3R 20 77 48 . £ A A
. REABMXBEURENERNRFEE,

Kappa.csv: 1€kl % £ Kappa 285 R EKE.
FoM.csv: 1DFENLE R FoM R4 5 F P Z .



