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Analysis of Urban Informal Business Behavior Based on
GIS Model Constructed by ANN and CA

WU Baokuan

(College of Architecture, Huagiao University, Xiamen 361021, China)

Abstract: Based on the artificial neural network (ANN) algorithm and the cellular automation (CA) , the ge-
ographic information system (GIS) model of the Fengjia night market in Taiwan was constructed, the commer-
cial behavior of the informal street vendors was simulated. The results show that: the average simulation accu-
racy of the informal street vendor distribution is 84. 1% , but the average simulation accuracy of target pattern
is 94. 2% high. In the environmental factor impact analysis, the street location type is the most influential en-
vironmental factor of the informal vendors. The background building width is the least influential environmen-
tal factor. In the environmental factor correlation analysis, the street position type factor is the positive corre-
lation factor that is the most attractive environmental factor for attracting informal vendors.

Keywords: urban informal business behavior; artificial neural networks; cellular automation; geographic in-

formation system; environmental factors

BB R0 B B A I LRI AH S AT 5 10 T 2 i Ji sl 3 i 50 A6 7 5 ) 5 ) G 1) B S R 28
1T HCRT S RS BT 53 & g AT F 5 % G i TR 2 R LS ARk i TS B R & (GIS) IR . K
i B TH R A BB 1 EUR S BUE A B R BB G ae 0t L & R BUE R T R 5 GIS i &
IR RR AL AR 3 2 BRI AR ST 7 i T R 3 R S A N TR R R A A i BB S b
25 00 4 B CANND 0 B AR 16 B 90 8 BT L 00 B 58 IR 5 0 s A8 it 3 1 0 2 7 R F 98 0 R 11

KfBEHE: 2016-10-17

BEEE: AU 19765, U3 U Mt A0 A T A H AR N T R 2 BB B BF 9. E-mail
pyl006(@hqu. edu. cn.

E&WBA: EHEKAKRMEEGEIIA (41401224) 5 EEA A AR LG B BI0TH (2016]01238)




498 A R e Al CA R B 2R O 2017 4E

L MPBE ALY BT oC A i B S L (CAD SRR 1) GIS B181, BB LA CA BT 40 i A X 5 34 A2 41
D] A B 3T A TR R M AT O B BT A RO e TR L AR RE RS GIS B C 5% 45 T B 5 WL K fls » LA {5
[7] 25 /& A% B BOWEFE R 3 3 MR M AT S R ek O B A R TER R AT L A5 ANN 5
CA HARKY GIS BLRL L A REAR L) 73 M7 5 40 38 3ok 7 =11 16 RL R ML AT Ayt B8 B0 HE R ok 19 % g i 4. AR ST
I ANN T CA #7853 g T R JE A GTS BB L R A7 3R 1E RE R AT O 9 B (E AU L DL B 4T B 058
DRl 19 A 59 6 e A 1 T M DU A 3 T 73 9 20 A R A 4 78 45 PR 5 IR 10 e AR TE L R M AT A 1
M 1 5 A S A

1 MRMAHEAR

L1 #MEMZHEE ANN

ANN Bk A VF 25tk i AR UL ) A B iR 25 B8 0  H 7 20 A ik 71 - H AR B Uiy
T AE J7 45 ANN B T8 B S 20 28 D0 RE L 76 Ik 2 L RAH 6 BF 28 4L A 7 2 RS 2R
ANN EE TR A ME LT H AR RO 5 i A B 00 (9 G I P i B 22 ANIN RS (X RE $HUA T
H bR BE RS 70 AT 55 - L RE il i ANN N ACEAE 23 B 5 GE it R 32 0 M7 J5 ik » BRI 45 DX 108 H b A
AR W 1 S AR DGR SCrb R AT A2 B R ANN FAR L ANN B30k i 5 I 25 e e ] o3 A0t (i 55 B
e H AR AR Y DR 22 o DATK Bt A F AR AR AN IR SE I 2R J7 19 ANIN s 245 2 4

Y, =6 W, + X, +p. (1
i=1

KDY, O ANN SRR 2558 X0 85 ¢ B A 55 W, O ANN N FAUE(H ;6 M ek 408
2 it s L.
1.2 LI CAREZEMH GIS &R

I GIS BEATIR 2 T AR S BIF TS It » — JBER T 5% b B A Oy S5 il LT B . R 5% L P17 Jiss 1 L
T AR 1 48 B L TC ¥R ST 4r R IR IR £ R R A B A AR IE AL AT L TR G R O 2 A R T O KB
(fractal graphics)¥E i ] GIS B9 2L Rl B 50T AR IR £ % i B A A i [ 4L 200 AR 2.
I CA JFE AR Y GIS BERL B 2 HR 200 DL CA 3 £ 4 GIS BB HA A LM AL L B ZH Y
S Ak LR Z b A R 2 R A L ARGE A T S A I AL R AT g 9 B i S L 2 B 5 SR
JE LA TAEIIAT.

fegeny CA TP A € HooAs 2 B8 T BEOIRZS L BEE A8 56 & (il & AL AL 4 I B CA
PR Z o0k e K 5 HAB R L 0 454 M . ik CA B )F 7E#AE ARG B £ o0 & 357 Ch iR e
CA A 32 B B B oo ks SR 2 PO AOR S W CA BRI b Al GIS A5 R % st 4y o A R AT
BCRE 3 1 BEE BB 5 A 5 il 7 TAL M P AS CA ¥ . WIBEAE ANN R e v DU 5 30 858 I 19 7 sU kAT
BOE S I ANN R P E % CA TR REUR .

2 HARMNKREIIFET

SCHVBIFSE SEE A RL R £ 1 R TIT R LA I L AR AR 2 PR T O RV A R R R T R
AT AR TE R o5 35 757 18 R 00 A AT R B B DX el 3k S A TE R IR B S A i R AT A L AR T H SR
JIT 7= A B AR R TR S 34 P R T A R 4 T X ) 3 TR S X R o 4 R R T A A T X R S sk
AW 15 B W %) 43 A PRGBS 56 X3 L CA WA BT TR s A GIS B, CA Mg fbad 72, an &l 1 fFR.
Bl 1o Hr TR FRIC R s IR B R REOT 5 48 19 CA g,

S XA AEA 10 940 A~ CA FAIT. LB R A A R IE R ME R (5 88 1 717 4> CA soT (& 2)
AT H AR R T1 AL LUEUE 13258 s 5348 9 223 A~ CA BRITIIE ARk 5 35 Bk TOo A= IF
DAEE 0 10 5%) . B A DR SCHERBORMRE B 7 AN RS R FH T iR 4 CA BRIT BT AR B 5 AH 5 187 38 Rk
M JEPE SRR G R L INFR 1 /. 3 S0 i T8 R AE R A G 2 3 I 4 i B A R 5 | Al O e 2R A 1 T A K
R T B BT R R AR R it 0 — b B AE 0~ 1 Z IR A Bk 45 AR P AR L MATLAB

http: // www. hdxb. hqu. edu. cn



%Al RARTE: W ANN 5 CA # GIS BB i 3 117 Y 15 MLRT L AT b 20 A7 499

(a) JEL s A E R3S (b) CA 4% fb 7 18 X 35 () WAk IEHUHENR BT & 4 19 CA BT
BT LLCA Mg BT T R d i GIS MRS 1) 3E 1F #L3E W 43 A1
Fig. 1 Distribution of informal vendors by GIS model with CA grid formation
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Tab.1 Environmental factors to describe CA units
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Tab.2 ANN simulation results of target pattern

pewTLEE BERH T1AE BIE ot T BEH - TLHE BIE
T Kk Bk NRTES 1y % BF R Bk NRTES HES

1 99 1743 0.942 0. 841 11 101 1743 0.941 0. 841

2 101 1 740 0.941 0. 841 12 99 1732 0.942 0.842

3 99 1736 0.942 0. 841 13 98 1 744 0.943 0. 841
4 100 1744 0.942 0. 841 14 99 1735 0.942 0. 841
5 99 1742 0.942 0. 841 15 97 1735 0.944 0. 841

http: / www, hdxb. hqu. edu. cn



500 R K I CE R E D 2017 4

2Lk 2

Continue table
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6 98 1741 0.943 0. 841 16 101 1744 0.941 0. 841
7 99 1746 0.942 0. 840 17 99 1742 0.942 0. 841
8 98 1743 0.943 0. 841 18 98 1742 0.943 0. 841
9 101 1747 0.941 0. 840 19 98 1744 0.943 0. 841
10 98 1737 0.943 0. 841 20 99 1747 0.942 0. 840
-5 99. 050 1 741. 350 0.942 0. 841
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Tab. 3 Impact analysis of environmental factors by ANN weight values

B T SL IntF SW BBW Cl1 C2 C3
B ls ANN B FAE M 0.5037 0.1122 —0.1270 —0.0261 —0.1732 0.1974 —0.1836
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Fig.4 Correlation analysis of each environmental factor by scatter diagram
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Tab. 4 Correlation analysis of Pearson correlation coefficient between different kinds of

environmental factor values and ANN outputs of target pattern

B T SL IntF SW BBW C1 C2 C3
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