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1. B ERHGEE

FLUS A 2R THUAKES L 8 AT T8 LA F AR K L
FAFRENER, ZE e REIF BT B (CA) , FHAE T B sIALE
Eah EMT BAMBKE. Bk, FLUS EELX A ML % H %= (ANN) A—H#+
HMAFBEECEANEN G ERRME S B A EF (R, BA L&,
W R XA RRF 7 ED) RE KK AR K E N E TR,
HoR, FLUS ERR AN —H LA A 2 KT+ RFH 7R, sEBRTFH# %R
ZRENRE. A, ELHEMENLEFR, FLUSERE L - THER
wER EENREEFNH, ZAF T RAE L LA KB EGRERS
AKREHHER TR ERLH MW T ARG RN, FF FLUS B2 A
RE B ENUE E A Btk R ST E LA F o A& R .

GeoSOS-FLUS # £ MR 4E FLUS A g R I % 89 % K L 30 A Fl B g &
AL, BAEEW & BEENE MRS GeoSOS W4l L R 5t
7 . GeoSOS-FLUS %X 4 A F 4% it 3E 4T = 8] - F Al X LB S g8, X &
RAEMA R T MHATENR, FEAPENAEMTE (REHNAFHER, T
IRA R EE) BB TS B ok R ok LR R (LIS & 1 4 GeoSOS-FLUS
BT

GeoSOS-FLUS # # 2 7 Visual Studio 2010 F& t#F C++iE s & — A 7|
CH+ITREF LN, TN NS EXAZRTEAEKEE GDAL 1.9.2
(http://www.gdal.org/), B T 3% 4 =] DA\ & Ff 46 K R 38 R B 33 RO 320 47,
B wALTMEEN tf THEENER; WHERT XA Qt 485
(https://www.qt.io/download/), #E 52 Bt & R A L X 38 8 4+ 0 F| I i A2, 7 E A
FPHER; MHEXANEEWEEEkXHE®RAN Shak 3.1.0 &
(http://image.diku.dk/shark/), &%t 093k 15 & 2k + 304 A7 09 3E H M HEE . GeoSOS-
FLUS S tFeE R 77 B B & T4 E i .

GeoSOS-FLUS #i #F & B 4 19 B A T £ A1l R AR L5 R ok LA R 1 =
HTUN A AT R, REATHEZFEN, 55 ZEMN, WA RF TR KT
B, FLUS AT HEEAT: 1. MAAREUIMTHE LKL FXIE; 2. HTA
e R LA MEY; 3. FREEERT AL 4, ARELHANFHE
AR B E R B AT 6. KEEHAFRXBET A 6. KERE AR ME
AR KTE; 7. THANFA G B AZURBRSNET T, L7 Ut —F 8



HRB SRR I, R ATAH, AARAS EWEEREAES
FENTELF

2. BHTH

187 DL FATHR Bt 1 55 2 (http://www.geosimulation.cn/flus.html) T £
GeoSOS-FLUS # 1y & #T R A,  E BIBI AR A 4 JiA 1.0 M3k (V1.0 Beta) -

3. MHREzEN

Rttt 2 @ GeoSOS-FLUS VO Beta.exe /& 218k £t

3.1 BAFm
GeoSOS-FLUS Wy = FE 41 T -
e GeoSOS-FLUS V1.0 Beta - oiEl
File FLUS Model Precision Validation View Help |
I/E\_% 4 0 o -\ W :'.3:1.5 . e I?{Ei
Data V
RGB
Red Band
Green Band
Blue Band
B R4 X
AL SIPR

FREHFEALE: X8, THEL, BEEFARXRMEEREE,
311 ¥%
TRERBAT RGN EENGE, AT E 2T U B AN EBIE.

File FLUS Model Precision Validation View Help

3.1.1.1. File (3f4)
File & T & B 42 4 (8 5 09 I 15 v 3 Fe | Y2 o s



File | FLUS Model

Open

4 Clear

@ Exit

(1) Open (FTF): HREX AT MIEE, @A EFE—A tiff. jpg. img
sk ASCII (TXT) %% A48 A X, FEZGHEHE LT RZ .

(2) Clear (/51%): BB S mEINEEX K EFH A B4,

(3) Exit GEH): 1B 4 GeoSOS-FLUS # 4.

3.1.1.2. FLUS Model (FLUS #i7%1)

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

SU—

FLUS Model 3% # #9 7 4~ & 50# 2 547 7F FLUS A2 2L gy 7 12 3% : ANN-based
Suitability Probability Estimation (% T # £ M 4 89 3& B M #E X 1 B k) fr Self
Adaptive Inertia and Competition Mechanism CA(Z T & & 57 5 4 AL & 89 7T i B 5
MLAESR), FIAESHREE A 7 E G E TEFHAREH (3.3~34)

3.1.1.3. Precision Validation (K £ 26 1IF)

Validation View Help
.ﬂ Precision Validation |

# 4t Kappa 2 %L % FoM F % F T B iE U8 E .
3.1.1.4. View (¥ &)

View | Help

+  ZoomIn

_n  Zoom Out

o Full Extent
(1) Zoom In (B K): #AZ & K& + oy B &K
(2) Zoom Out (%&/N): 45 /N2 b 2%+ B &

(3) Full Extent (2 & Z7): 2K B RE G AT EFHER.



4, GeoSOS-FLUS 28 4. 3 #1# A RARE 30 45 ik &
3.1.1.5. Help (#8h)

Help
@ About

- New Version

About (K T): REMELIE R, TAARRTNES, BAREFF AR
FRURBAE SHRENEEEE.

About GeoSOS-FLUS

GeoSOS5-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 (37 iR A%): 8 BRA R 2, FT ARG TR .
312. TR%
TESMMEREFHEET, 71EH P #1F GeoSOS-FLUS # £,

l d"“ig +\-\’5)i.5$3.@
1 W=, € @&J\%Mm File 32 2 % i Open. Clear f# Exit.

2 *N. =N, W Asint R View % £ %8 Zoom In. Zoom Out 1 Full
Extent.

@) ® 555 FLUS Model % # % # ANN-based Suitability
Probability Estimation (3 T 1 4 W 4t & & EHEE 1+ 5 )F Self Adaptive Inertia
and Competition Mechanism CA(Z T & & i 18 4 HL & 89 70 i B S HL) .



(4) @ Xt AL Help 3 & # #7 About.

313 BEEEFKX

AELEHRR R RYMT AHNELHRERERLKEGER, P NEEL S,
] 1% # Show GRAY-Scale Map (A 7% £ % 7~ Z E %) . Close (# % ik & F %)
#1 Image Property (K2 BH & 1), Y& N 2 KB HH, N E~ Show RGB
Map, K& &M =Mk B E &k RGB & . X4 mii &R Yal X
EWETR.

Data
4 dg2001coortif | Show Gray-Scale Map
Band 1
Close
Image Property
Data
‘ [ {EELtif : 1l
Eand 1 Show RGE Map
Band 2 Close
Band 3 Image Property

#% # Image Property #t7J1, E&BEMEE 0 P 7 HEGNERE R,

[ Asribute P e o

Praject Information
1 éDescription GTiff I
Meta GeoTIFF
Information
3 Data Type Int32 |
4 X Size 768 |
5 ¥ Size 531

6 Band Count 1

S PROJCS["WGS
rojseton 84 / UTM zon...
- 757334,

8 Origin 256212 +06

9 Pixel Size 100, -100

NTL2RBEPR, CHEERNE T WHKBEASET, o UE TR X
FHRBETEREBENBEXRTYE K, HAERRNEET LT,
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GeoSOS-FLUS V1.0 Beta

File FLUS Model Precision Validation View Help

wd@ N9 Q@

Data

4 Je=tif
Band 1
Band 2
Band 3

b tif
Red Band
Band 1
Green Band
Band 2
Blue Band
Band 3

3.2. IR

T B K T EY testdata XX &+, REREI LT RPIEIE. F TIE K FLUS

ERR I EESETEE.,

e 3t = b EialA | Hi&
B AE A - H ] %
dg2001coor tif REETIT 2001 41 4 A0 gg”:fg %fijﬁw
’ E . I
IR T 583 :“JLUS Y ()
MY N
dg2006true.tif A3ETH 2006 4F 3R] FH o R
geoed ok REE | e, s
PR AL,/ A% 1 5% e K i -5 At
- restrictedarea.tif AT K T AR e *H;C -
dem_dg.tif Eig
—— " RSB,
P - 1R AT
Aspect.tif 1]
LRI AL | tocity_dg.tif B 77 PR B
YRZh 7% | distotown.tif B OB o
distohighway.tif ESEIpT/N s JITIOERRERL,
ooy s A AT B
distoroad.tif B EFIE RS
distorailway.tif Pk

GeoSOS-FLUS # = Bty R &2 448 § & Fl T 5| % GeoSOS-FLUS # #+ #9 1£
Fl& 7R ELIE, EXRELEHN LA AT HENF, TULEES

HYEL A B AR5 A K E S E & e
A, TEBUHHZESMESE.

E/
-7

W, thim: GDP. A BB |E 4H, AR,




3.3. ETHZM LK R TR R

T ETFHE W% e B IR (Probability-of-occurrence) it &3k, FEF 7
WMANER. REXL, H2Z 5T LA AT A E T, EREREA B
ONBOE K R A P4 5 i (ANN)E & FF T H At R KB ) & A7 £ A F R A

FNMET LA HIBE.
[FFEFR]
331 Bk

it % F ¥ ¥ W FLUS Model = ANN-based Probability-of-occurrence

Estimation = # & T H % 8 T £#41 4, 74797 ANN-based Probability-of-
occurrence Estimation (% T4 W & 0y H M 11 55) WHRBHEEF O,

Land Use Data

Path ||

Set Follata ¥alue

i ANN-based Probability-of-occurrence Estimation

ANF Training
Uni form Sampling
Sanpling Rate (1/1000)

Hidden Layer

Save path
Single hcouracy Double Accuracy
Path
Triving Data
Hormalization Ho Womrmalization

b - ] X

Randon Sanpling

Start Running

3.3.2. A LA K

7E Land Use Data 4L 448 #8 \ R Bl 3cdE, mal o ), m#mws
TEAE 85— A+ A A o 2 M AE 2 3B <dg2001 coor.tif?, & 4T F 1% 4,



Land Use Data

Fath 1 {x64:|,.-'rtestdata,,.-'rdg2ﬂ|:|1 caor. t1f

Set Nollata ¥Walue

# &5, ¥ SetNoDataValue # 4, # 477 Set NoData Value % 2 ., £ Set
NoData Value & 1 =, #3E% —7%| Land Use Code &9 + 0| £ A 318, # &
— %| NoData Option %] & % %t iz %k 1 % Valid Data(* %% 1) =% NoData Value(7T %
BEWE), TP B N BENARSE, FHF L R4 AR RRHHE ST
B¥. TG, B Accept %4, TRMAN LA AHENKE.

& Set NoData Value = B

Define NoData Value
Properties of Land Use Type

Land Use Code NoData Option NoData Label Pixel Statistics
1 1 Valid Data Valid Data 46989
2 2 Valid Data Valid Data 54427
3 3 Valid Data Valid Data 59899
4 4 Valid Data Valid Data 49516
5 5 Valid Data Valid Data 38090

6 2147483647 NoData Value =~ _ 158887

Cancel heocept

333. REMNBZNELEHXKE%RZ

# ANN Training & ¥ 3% & # 4 W 4 3k B A A8y R AFHE KX Uniform
Sampling (344 X ## &) = Random Sampling (K AL X HE X)), 4 FEHER
H, A KRF R R R HAEE . MEARFERF, ERXAMNREEHKES
ERFAMT WA R, T+, BHEEFHG R RE,

WEMEMENFHRFLA, BEMEREXETUETEN T2 Z—. T
PIEET, BRESHEN 20, IXHERBSHARRBAREEGTENE L Z
Z. REZR, WENZHREELERN 12,



AWH Training

(®) Uniform Sampling () Random Sampling
Sampling Rate (1,/1000) =
Hidden Layer 12 =

% Savepath #2451 L d, EHEAE Bk B E B G RO BTG £ K

W I E IR O 4, B ECREIHHA T R . TE Save path 3 £ B i i
B IR R BB R £ A . Single Accuracy(#2 4% &)=k Double Accuracy(FUtE Z).
AT E K Float XA (EHEFEAVNEE, WRTEANESE, EA4K
KR E B+ 3| & A4l MR Z 4 A Double 2K B (WA B 3% A &2t %
EAEE R E . 1% 1 JH B\ 89 Single Accuracy BT ¥,

Sare path

@ Single Acouracy O Touble Accuracy

Path |tratorﬁDesktopreoSDS—FLUS V2.0 /GeoS03—FLUS V2 0/testdata/Frobability—of—ocowrence. tif

3.3.4. mEIEHHEF

# Driving Data A EF B EH A EF, 250 Ia, fxtigEs
WE LA A EFMEKE, THARESHEAAETF @l 3.2 .

Pick one or more image files to open...

iR - HE

~

:(-) w 4 |, » FLUS-CHNE v1{x64) » testdata v O E="testdata P
5 TE

m =F ---

5 At Aspect.tif dem_dg.tif dgo2.tif dg2001coortif | distohighway.tif | | distorailway.tif distoroad tif

T e

N e distotown.tif restrictnidarea.ti slope.tif tocity_dg.tif

 J

b

{2, Galaxy J=
™ eeTvER
' Someone
B LT

= BF

o TE e

E(N): | "tocity_dg tif* "Aspect.tif' "dem_dg.tif" "distohighway.tif* "distorailway tif* "distoroa v | | tiff(*4if) w

T FRAE W BT AT RS A B TR A) R R A R BB R A (X
g, BEXR, TRk, HEKES) . ApTesl b gy



HEFRE, REEFEABEFMNEHAET, Brsl - lga, #
HM% ., 74, GeoSOS-FLUS it i B A B % I B e R 3h 71 348 o

“ ANN-based Probability-of-occurrence Estimation - — o %
Land Use Data AFN Training
Path [ V2.0 /GeoSO5TLUS ¥2.0/testdata/dg200icoor. £if - ® Uni form Sanpling O Randen Sanpling
Sengling Rate (1/1000) &
Set HeoData Val;
S I

Save path

(® Single Acouracy () Deuble Accuracy

Fath |E AUzers/hdministrator/Desktop/GeoS05-FLUS V2.0 /GeoSOS-FLUS VZ.0/testdata/Frobability—of—ocowrrence. tif

Driving Data

(®) Wormalization () Wo omrmalization

Image Name Data Type Rows Cols Bands No Data Max Min
1 Aspectdif Float32 531 768 1 -3.40282e+38 360 B
2 dem_dgtif Float32 531 768 1 -3.40282e+38 1 0
3 distohighwayif Float32 531 768 1 -3.40282e+38 0.889326 0.000550669
4 distorallwaytif Float32 531 768 1 -3.40282¢+38 1 0
5 distoroad.tif Float32 531 768 1 -3.40282¢+38 0.890972 0
6  distotown.tif Float32 531 768 1 -3.40282e+38 0.999641 0.003613
7 tocity_dg.tif Float32 531 768 1 -3.40282¢+38 0.999335 0.000960566

Start Running

o, AP URER AT A H FHRBEHELTERLLER T X2 ML
H W FHIEHATIEH—AE, RS BRI\ 2 Normalization(ZE 1T Ar &L AL ).
% # Normalization, ZAE T EHIAMEN S LK EF R AE FH—E
0~1 Z |8, i RIRzh /7 B F £ A\ BT E4 4% V3 — 1, W DLk No Normalization
PRt g — 1 B,

335 BITAWHEZR%L
ERULREE, Bd UM g FwgASEER) %6
HIAME I, AT RGE, K7 H1E K TEFinished training!).
¥ Message

The training is finished!

TREANGEE, ERNNASHERERBESGERE R T EERT 0 AN
X AMEET, BENSEELE =AMk HH7RIEE (RMSE) , FHiR
% (Average error) , “F¥AEiE % (Average relative error)



Hormalizing dats, pleasze wait...
Select uniform =ampling. ..

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

Frecizion evaluation:

EMSE = 0. 326524

Average arror = 0. 208054
Prerage relative error = 061621
Waiting for prediction...

The training 1= finished!

TAETERMEREER L, ¥ F 2 A KN E T ERECH
Probability-of-occurrence.tif. 7 FLUS £ x| ¥i & #4777, ¥ & 5| & 5 M £ 4
Bm S NEBAMR, ENEBE N —f AR KB AL Mt ERE T EREE,

©) GeoSOS-FLUS V2.0 -, o X
File FLUS Model Validation View Help

™ ‘7'0 4\-\@ /.@

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

Probability—of—occurrence. tif

Red Band
Band 1 ¥,
Green Band
Band 2 >
Blue Band
Band 3 v

3.4. HT BERMRENLH K TCH E 3hHl

AT B3 R EALF B TR B S LR SR DL % 2R B SO 2K A = 1] o K AR
BEEA M WANEE, FEAFTRE LA XYL AT SN ET, REL
oo R T E R A 1) B AR B AR R, JF ERIBSN A R A BUR AL R R £ M
A KRB A IRAVAETE . LHA AR B E AR A —REE LR mE
SR, AR FREFARBNEREIRL, XA/ FNEI % (SD ER, F
RA Kk, RETMMER) kAL ENEEHRF,

[&7FFR]
341 RBHER



(1) #%£# £ X 28 FLUS Model - Self Adaptive Inertia and Competition

Mechanism CA =% &4 T A4 ey T 244 ®, #75 Self Adaptive Inertia and
Competition Mechanism CA #/£% 0

& Self Adaptive Inertia and Competition Mechanism CA - oIEN
Lend Uss Dats
Fath

Set Land Use Type, Color Display and HeData Value

Frobability Data

Fath

Save Simulation Result

Fath

Restricted Data
®) Fo Restricted Area () Restricted Area

Fath

Simulaton Setting

The Fumber of Iterations 100
Hei zhborhood {odd) 3 z
hocelerate (0 - 1) 0.1

Lend Use Demand Cost Matrix Weight of Neighborhood

heoept

Setting Show

342, BMABEME ZHHKIE

B O AT ARLES Setting TH, HABBFFLERRELTHLS
%.

3.4.2.1. BCE GG 43 I 43t F I H e

gl ), mm b iEE R RS E R LR S XA SR
.

Land Use Data

Fath |C: /Uzers/Someone/Desktop/FLUS—CHHE vl (x64) /testdata/dgZ001coor. tif

Set Land Use Type, Color Display and FoData ¥alue



&4, &+ SetLand Use Type, Color Display and NoData Value 141, 3777
BHE O, % 0 &K% — % Land Use Code 4 3t | I XA gy 301, #itr4 B 3
#n#k . 7 % = 5| NoData Option T 5 5 o 3% # %f i 2k {£ % Valid Data(# 4% £)
5 NoData Value( 7T %t i€ ¢ 18), GeoSOS-FLUS ¥t R A # & — L% &

(NoData Value) . /il bL 7 Land Use Type — £ o i \xf i1 # £ 44 I i .2
G, R E N, B2 B A £H 4 #“Landusel”, “Landuse2”, KL% 4,

& Set Land Use Type, Color Display and NoData Value - 0

Setup Corresponding Colors and Values for each Landuse Type
Fropertias of Land Usze 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 -
3 3 Valid Data -
6 2147433647 Valid Data =

Color Selection Color

Set Color
Set Color
Set Color
Set Color
Set Color

Set Color

| Cancel | | hocept |

7£ Color Selection — %] # & & Set Color #z 4, ¥ 5 & Select Color *t & & I,
HFEATE & B & Accept #54, BIF T RN LA R KAWL E,

'@ Select Color i i N

Basic colors

g L1 1 11 .

]
L L 11 I
L L1 1 e
]

Custom colors

LI
LI

[ Add to Custom Colors l

=

v

~

ue

at:




FesE &SRR ETE, =i Accept # 4 # & & X &,

& Set Land Use Type, Color Display and NoData Value - 0

Setup Corresponding Colors and Values for each Landuse Type
Fropertias of Land Usze Type

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

6 2147483647 MoData Value - _ Set Color

Cancel hocept

3.4.2.2. My \id B R
EEEERE ST AR WA E SR SR (32) B4
kMR RIE, Al ], A B AR o IR

Frobability Data

Path [fUsers/Administrator/Tesktop/GeoS03-FLUS ¥Z2 0 fGeoS0S-FLUS V2 0/testdata/Probability—of—ocowrrence. tif

3.4.2.3. WE B R IR EEIZ

pEl o M, EMEEPRBENLEENEERRER I L.

Save Simulation Result

Fath |C: /Uzser=/Someone/Desktop/FLUS—CHHE_v1 (xFd) FtestdatafsimulationFesult. t1f

3.4.2.4. % N2 AT 31738 44 1) PR A 08

WRENFEEFARELMSF (LB AR RXREFTE AT L, — A
TeZELMANRRBMATA) , FJUUEERERFHMXE (REZEFHF
7£ GeoSOS-FLUS #:# LA4h41/E) . #& Restricted Data #E ¥ i # Restricted Area




(B:i\ % # 2 No Restricted Area) , 34 L i, #xtiEiE 7R 4|

BEBE. ZREE_ELE, ALFKEO MIXHAREFE. KEOX
TEXBA AT LR L EH#MA, 1 RTATFREENL,

Bestricted Data
() Fo Restricted Area (®) Restricted fArea

Fath |C:/Vzers/Someone/Tesktop/FLUS—HHE_v1 (xFd) ftestdata/rastrictedares t1f

34.3. EkEREMAK

AHEREERWRE. GEEEAN, B R E T AR a4
EEF. RAER. DRERABBTRE T

BRKETUKEN MR ANE, ERZZEREF 2R EL,
GeoSOS-FLUS # 2k Rk $h 300, 7ETCH B ShHL P AR E 2 3 ¥k, 3
BRIABANY 3, BRI E AN KA 3X3 B/RA B, 74, RERINH
MEHEFH 0.1, EATUERANSE T EFWITT. YN EGEE LK
KB, BAZTRIE, TLUBEREFE N —MRAWME (02 128 ik
4 R B TR R E

Simulaton Setting

The Humber of Tterations 300
Heighborhood (odd) 3 =
hecelerate (0 - 1) 0.1

Land Uze Demand Cost Matrix Weight of Neighborhood
Hm ki Hith it o]
Initial Pixel Number 46939 54427 5980949 49516 38090

Future Pixel Number

Initial Pixel Number & =474 4 09 - #o A H 25 B B9 12 08k, 2 RIEA
4 + W F) F % 4B B 31 %4 . Future Pixel Number &R AR BB B AR 2T,
Bk &KL HARARBNER AP RIEFEH R XL X LIE LR
B, RAERER KL HF R 2 EFNER TN L KK E KL HOTF R #FA
# % B 15 % = 1T Future Pixel Number % A\ & + 0 5| H 25 2 F (L 3 & B9 B 47

Future Land Area Cozt Matrix Weizht of Weighborhood
e i it e =
Initial Pixel Mumber 45989 54427 598499 49516 38090

Future Pixel Number 80016 54427 43599 42433 28446




FJE % & 7 Cost Matrix 5= F, W E & K LA F K 8L e AL 5% 5 P
BAEE, BB A KRB R MR T A AR e, AT, RATREX LR
LR, BT H AR T RE 4k 4 0 EL MR M, BT B 4% B Mot A
AE, RETRERAREET-RFIBUAN . G—MAHEE T RIF @7
AR, AT S A ER A 0; AFHMH BN 1o R RFIEE 0T

Land Use Dlemand Cost Matrix Weight of Weighborhood

Ht 7Kk o o —
b5y n) 1 0 , D :
7R4E ) ; , D D
it ] 1 1 1 D
i 1 0 1 . ...................... D ______________________
=E 1 0 1 — —

Weight of Neighborhood % # | T 1% & & % Al fl X A A BE F 54, &
HEE N O~1, MEA LI REZIMRANT KA BR, REBAFE LK
A48 H F 4 1, ARflan ik 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 EETURE B, i Accept %4, #FENEUSKRE TE,

344, BITABAFHM

TRERENSHNRER, EF O AT A%E Show T @, #H4T A
TN, BEH AT AR Show TWE#ET, £ Show T & + GeoSOS-FLUS 3k
HXEHEN LA AT EHET NIRRT AET,

Fun OStop s Fit

Setting Show

x%?ﬁﬁ Trae L, &0 AWM L e ERERE DR A LA F R A

EREEFHELLHd L.



i HH
200, 000 5 E: 5:0

| FH
150, 000 <

Number

100, 000 —

e e R R REEEE R
0 50 100 1&0 200 260 300

Iterations

FOAEMTAHNERIERXAENBFEFARERFTREZNSHE, E1F
—RHENEEEHAARBNGETHE, AMETEREANSETE—KEN
FRHT J & 25 R H o =2 18] o A 1 L

Tterative times: 300 ~
Heighborhood influence: 3

heeeleration for iterate: 0.1

Cost Matrix

ioooao

1}
0
i

O =0

1
1
0
a

oo e O

u]
1
1
1 1

uture year
—————Start to iterate

Land use type, i AiE, HiHL 36, RE
Humber of pixels of each land use before
iteration, 46959, 54427, B9899, 49516, 38090
Humber of pixelz of each land uze at 1
iteration, 47303, B4427, BATE3, 49435, 38003
Humber of pixelz of each land use at 2
iteration, 47611, 4427, BOE05, 49362, 37916
Humber of pixels of each land use at 3
iteration, 47339, 54427, 9502, 49263, 37334
Humber of pizels of cach land use at 4

AO4 20 F AT Canoo dodod S23es

A E| R RS B R R H R SR B AREEBE, S B
HELRR, FRERTEA, B4, APTAS Stop %4, FHELER,
R, 5 1E% R 5 RSB BRI R G R TR R EBED.



& Message E3

The simulation is finished!

iteration, 79360, 54427, 43599, 47433, 28602 ~
Humber of pixels of each land uze at 221
iteration, 79370, 54427, 43603, 42433, 28535
Humber of pizels of each land use at 222
iteration, 79351, 54427, 43603, 42433, 28677
Humber of pixels of each land use at 223
iteration, 79395, 4427, 43599, 42433, 28667
Humber of pixels of each land use at 224
1teration, TO905, B4427, 43613, 42433, 28643
Humber of pixels of each land use at 225
iteration, 79928, 54427, 43601, 47433, 28832
Humber of pixels of each land use at 226
iteration, 79935, 54427, 43609, 42433, 28514
Humber of pizels of each land use at 227
iteration, 79955, 54427, 43612, 42433, 28491
Humber of pixels of each land use at 228
iteration, T9E7, 4427, 43600, 42434, 28473
Humber of pixels of each land use at 229
1teration, 79996, B4427, 43609, 42433, 25456
Humber of pixels of each land use at 230
iteration, 50013, 54427, 43602, 47433, 25446

Save image at: C:/Users/Someone/Tesktop/FLUS—
CHHE_v1 (x64) /testdata/simulati onBesult. t1f

Time used: 267.9340 s

HAERAEE, f& Fit HATHEETER FAENANGLE, 4
FARET. BEUERE, BRITRANENSR, FHUENEENEES
& 5 REATRA

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

200, 000 ~
Orohard

150, 000

Number

100, 000

50,000 é

e
0 0 20 3 40 50
Iterations

>

iteration, 79584, 54427, 43599, 43565, 25446
Funber of pixels of each land use at 31
iteration, 78779, 54427, 43589, 43670, 26446
Funber of pixels of each land use at 32
iteration, 78967, 54427, 43569, 43462, 26446
Funber of pixels of each land use at 33
iteration, 79142, 54427, 43600, 43306, 26446
Funber of pixels of each land use at 34
iteration, 79306, 54427, 43600, 43142, 26446
Funber of pixels of sach land use at 35
iteration, 79474, 54427, 43600, 47974, 26446
Funber of pixels of ¢ach lend use at 36 v

Run © Stop o Fit

Setting Show




3.5. BB E AR

GeoSOS-FLUS # 4% M B I L4, 4R 6 Kappa & #(fa FoM P # 45 47 1t
EHE EHTRR.

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

35.1. #H Kappa & #

## + ¥ ¥ | Validation > Precision Validation & Kappa, 177 Kappa % #
T H R,

b Kappa coefficient = =

Ground Truth || |

Simulation Result

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

3.5.1.1. g EdE

%44 —47 Ground Truth & gy L T, Ank 250 8 2006 48 7 + Ho A

JE # 4 “dg2006ture”, 3 % — 47 Simulation Result & My = 4z, g
LB 2006 £ Y £ Ho | F #0 #E“SimulationResult.tif”.,

Ground Truth C:/Users/Someone/Desktop,FLUS—CHHE_v1(x64) /testdata/dz2006 true. tif

Simulation Result |C:/Users/Someone/Tesktop,FLUS—CHHE_ v1(x64)/testdata/simulationfesult. tif

3.5.1.2. I FE KRB AL RAEEK




B R B Kappa %30, GeoSOS-FLUS (5 F 48 (4 71 # £ H 4
Random Sampling (& #L % # % ) & Uniform Sampling (347 R ## X)) . #£#F
AR EREET ALK R G, B8R XFEERNET 7N
KRR IS, AT R ALRH, REE S 10%,

(® Random Sampling () Und fom Sampling

Sampling rate for total valid pixels: |10 |5 | Humberz of sampling for each land use type: GO0

3.5.1.3. il 5 Kappa REOEIRLF

ERUEREE, BMAME 4, HH Kappa FH. B b E AR
TE M,

Hisea Message

I-ﬁ-l Complete the calculation!

WHEERSEERE LD, FRFEZRMHEF T W Kappa.csv X,

[Confusion Matrix]

Land use types, typel, typel, type3, typed, typel, total
typel, B1T1, 939, 1055, 298, 475, 7939

typeZ, 1655, 3262, 571, 61, 54, 5B0&

typed, 656, 856, 2273, 2B0, 321, 4356

typed, 210, 197, 286, 2069, 685, 4247

typel, 302, 170, 231, 771, 1371, 2545

total, TAZT, G414, 4417, 4249, 7356, 24893, 000000

[Kappa Coefficient]

Kappa, 0. 485152

[Overall Aeccuracy]

Owersll, 0. 600005

35.2. #¥ FoM i

% + ¥ # | Validation = Precision Validation & FoM, #T7F FoM % #it
Bk,



& Precision Validation hd - O X

Happa Fal
Start Map | |

Ground Truth | |

Simulation Result | |

Start

. BEE 47 Start Map AR L dpd, wEk E Sy 2001 A amks +

3 FF #04E“dg2001 coor.tif”s # 4 = 47 Ground Truth &gy L= I3, o
2 A 52 E) 2006 45 6 4 HUF] A B4R <dg2006ture.tif’. ¥ # 4 = 47 Simulation Result
FEn L D, A B e 2006 4 49 -+ 4 A 4B SimulationResult tif”

TFRUERERE, £H4 M A, A FoM A%, BT KR
E

Hisea Message

v "\-I Complete the calculation!

HWHER2EEFE LT, FREEHME K TH FoM.csv X+,



& Precision Validation hd - O X

Happa Fal
Start Map prs/Adninistrator/Desktop/GeoS05-FLUS V2.0 /GeoS0S-FLUS V2. 0/testdata/dg200lcoor. tif]
Ground Truth frs/Adninistrator/Desktop/GeoS0S—FLUS V2.0 /GeoS0S-FLUS V2. 0/testdata/d2006true. tif]

Simulation Result lnistratorﬂ]esktopreoSDS—FLUS V2.0 /GeoS0S—FLUS V2. 0/testdata/simulationResult3. tif|

A=, B3EES 2

E= 16278

C=, 54098
I=, 13701
Start
[Figare of Merit]=E/(A+B+C+D)
FolM=, 0. 0354345

[Producer’ = J\ccu.racy]=Bf(1\+B+C)

Producer’ s Accuracy=, 0.0937673

4. RHERMEEE

(1) GeoSOS-FLUS ##F fr i N o9 £ 304 o KA B 4B, £ AABREFE
MLTFsE, FEHERKA RAES, Win, EASHEHABNHEI LT, A4
LA FBEF S AR HMERBRZT oA 4: 1, 2, 3, 4, 5. NoData Value
BT LA R 3K 5 A4 5 LAST B A 7 1L

(2 FLUS # A& Fra e N 8 548, & L HFIF 0 K5 E. ETEMEHK
TR RE B, FHE WX EE, HENTHHE 3. R Lff,
ipg. img. ASCII % & | #4259 45

() THEHNNERE EHRERL —REURWATERASHIFARE
SO # : config_color.log, config_mp.log. 7£ # 1T B — #. X #9 & & 52 3 B, GeoSOS-
FLUS it s BB LS4, TFEAPEERN. BT AP HHREE,
FTEERAZHTLRER. B —RERANER, YEFHRRXBRE, FEM%B
XUREXHHFEFRETORXRNENSE, EFERXF NI XA .

5. BLE XX RiEFEIHiRA
FLUS A 5T 2 P4 A RA A Xt BEXH51T% X,
5.1. BEE

config_color.log 1% 7 £ — kK 7 AW AT Al o £ R B 0N B R 09 2 &
RGB &, +HEAMLHURMEFHER LM AR NG TE.



[ITndex, Count, Land Use Type, B, &, BI]
1, 48989, 36T, 170, 0,127
Z,54427, 7K f#,0,0,255
5,59839, B3R, 0,255,0
4
5

U

45518, BRHE 0,85, 0
, 28050, BE, 255, 255, 0

config_mp.log iICK T £ —R 7T RV L HF k. mARERE, ERRHKE
A 3 54

1 [HNumber of types]

z 5

3 [Future Pixels]
8001&

5 54427

43593

42433

Zg448

[Cost Matrix]

1,0,0,0,0

L
%]

rdr S
rdr S
r=r L
)

k
o

HoopPppP

0,0
1,1
1,1
1.0
ens

Ly el I e

"
"
"
"

Intensity of neighborhood]

I
i
R = e =]

1

[Iterative times]

300

[Size of neighborhood]
3

[Zocelerated factor]
0.1

LEER T

PRIORI R ORI ORI RIRE P
| [ VRIS B I

o

5.2. IR

NetworklInput.csv: ALK # G H T 42 W& )l 4848, <L TFHENE%
WE TR T EER P AR, TRATEEHFAMEENEN NS EH,

ANNoutput.log: 18 F 42 F 4 89 1)| 545 £ o
logFileTrain.log: 103 F T 444 & W 4 09 I 2 7 #4048 5 + 30 A Fl 2598 v %

/
7o

output.log: 13K TCAE B s AL LT S B DL R &2k £ 3t 2R B 78 4 ok 3 ROAT B
TCH

logFileSimulation.log: 1T 7T g B s MLAE L eT B i 3R 20 77 48 . £ A A
BE. REZAMXBURENERNRGFEE,

Kappa.csv: 104 R Kappa £ 5 B E .
FoM.csv: 10 FMEMLE Ry FoM R4 5 Fl P 45 .



