Vol. 36 No. 2

BROLBZRRE

2=y POV ZBR UCBEERREHKES*

EH B X BB B X
A U S SO S <

B, BEERAOZMY, BENED 2T 500, BEEOFARNAEIMNCR T 28 BEERRN
YRATAPERLTETVS. COBREZORBRUMRHEEELTE, eV HRIDNBOEEAKERN
RCHEL, TOBESRNIS THE], MR (28] S0 o WREERESHAZCREShTHS.
UL, BEEROREEROL S, HEARBOBEBICENTERIIC LE2ELIBE, RIEEERK
EANVEESHELLIES. COid, BARERRI O <7 s RARBEERRAKEET 384 & LTS
CARORERRICE Y 2 HERRICERL, WERRMT L OBSEERD, S SREEERL T 5 R0
fTbhic. Lal, CORBERABEC—EORMEERER>EREZEI RSO LAERHTHZLTHESN
5. i, RBEBCLORERHOERPSAUIBABORESLERTACEMELAONS. COXSHL
RUCH LT, RRXTE, B0 5LROBERALEET B FELC=a—~F VA y P 7 -7 2HOER
ZRETE. CORPTE, =a—Fikv 7 -7 ZBERRECCERT 3 HFECOVTERL, ERTD
NIRRT EOREEFTS T ETEDYRICOVTRIET S, T, EBROEREOIEMHCONTHB
~B,

An Estimation Method of the Parking Condition
Using a Neural Network Model

Koun Uepa,t Isao Horisa,! Kazuo Ikecaval and Hirosur ONoperaff

This paper describes an application of a neural network model to estimation of parking
conditions. Different from a conventional method which uses the linear regression rela-
tionship between the partial and total parking rate, the new method is concerned with
nonlinear relation between them. Then structures of this neural network model are pre-
sented in detail. To verify the validity of the proposed method, we compare simulated
results of the proposed method with the conventional method using counted data by per-
sons. Good results are obtained in comparison with the conventional method. This paper
gives also a practical application which has been done in Ashigara S. A. on Tomei high-
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Table 1 An example of counted data (A block).

AJDOyO2REAE 138 8

WERSEEAR N2 : 144 N3 : 188 N4 : 168 NS @ 228K
No.1,16 : BAEARE 58
191 &£ 58 18
No.1 No.2 No.3 No.4 No.5 No. 16
24K
A BiE5 | 3f6) | REE | fpsy | BEE |EBS | BREE | EBS | HiE EiE | 24K
2] B | AR | B | B | B | BEiE | Ak BEE | A | SR | A% SR | 8% | %
10:10 | 49 0653 7| 0.500| 14| 0.78| 15| 0.98| 22| 1.00| 44| 0.587 115| 0.833
20 | s8] 0.793| 6 0.571| 16 0.889| 16| 1.000| 21| 0.955 | 27| 0.360| 120 0.870
30| 43| 0.653| 14| 1.000| 14| 0.7/ | 15| 0.98| 22| 1.000| 42| 0.427| 127| 0.580
40 | 63| 0.840| 14| 1.000| 17| 0.944| 15| 0.98| 22| 1.000| 33| 0.440| 128 0.928
B0 28| 0.373| 11| 0.786| 18] 1.000| 15| 0.98]| 22| 1.000| ab| 0.400] 125 | 0.906
100 | 41| 0.547| 11| 0.78 | i8] 1.00| 13| 0.813| 22| 1.000| a0| 0.400] 121 0.877
70 | 44| 0.587| 10) 0.714| 17| 0.944| 13| 0.813| 19| 0.864| 33| 0.440| 08| 0.783
20| 55| 0.787| 8| 0.571| 17) 0.9a4| 12| 0.750| 20 0.009| a| 0.400| 115| 0.833
30 | 53| 0.707| 10| 0.714| 17| 0.944| 14| 0.8/5| 21| 0.955| 29| 0.387| 116| 0.841
0 | 24| 03| 6| 0.4 12| 0.667| & 0.313| 18| 0.818| 45| 0.467| 87| 0.6
50 | 60| 0.800| 2| 0.143| 17) 0.944| 11| 0.688| 21| 0.95 | @i | 0.413| 107| 0.77%
72:00 | 53| 0.707| 13| 0.92| 17| 0.944] 16| 1.000| 20| 0.909| 26| 0.347| 127| 0.9
70 | 51] 0.680| 13| 0.92| 18] 1.000| 14] 0.875| 22| 1.000| 31| 0.413| 1a | 0.978
20 | 22| 0.293| 11| 0.78| 12| 0.667| 13| 0.813| 21| 0.95 | | 0.400| 113| 0.819
70 | 51| 0.680| 10| 0.714| 17| 0.944] 13| 0.813| 22| 1.000| 37| 0.493| 122 | 0.884
20 | 47| 0.627| 12| 0.857| 17| 0.944| 16| 1.000] 21| 0.95 | 38| G.507] 127| 0.920
50 | 49| 0.653| 13| 0.0%| 16| 0.889| 16 1.000| 20| 0.908| 3| 0.520] 127 | 0.5
7300 | 35| 0.467| 11| 0.786| 16| 0.880| 13| 0.813| 22| 1.000] F| 0.500| 124 | 0.69
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Table 2 Correlation coefficients between the total and partial parking rate.
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Fig. 2 Scatter diagrams for A block.
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Table 3 Regression coefficients for each partial
region (A block).

Yo =axr+b (nRRBIEROEFTI ~16)

n=1 n=2 n=3
a b a b a b
B} RSy 1 0.67 | 0.28 [ 0.51]0.49[1.13 | -0.20

n=4 n=5 n=16
a b a b a b
BlE{%%r | 0.590.341.67| -0.701.08{0.29
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Table 4 Regression coefficients for each partial
region (B block).
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Ef@#$ | 0.39[0.45|0.29 | 0,49 | -0.24|0.84
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Fig. 4 A neural network model.
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TR ERSHHER NNEH#HR

Ei #E BE | R EE
R\ | BEEEE | 0 | BEEEa |4 | (01) | (02) | (03) | g4

10:10 0.83 B 0.83 [ B 0.01/0.99/0.01 ;8
120 0.87 R’ 0.83 ] R 0.01/0.99|0.01 | ;B

:30 0.92] ®| 0.84|R 0.01/0.99[0.01 | ;8
:40 0.93] ®| 0.90 R 0.05]0.99|0.01 | &
150 0.91] ®| 0.82]& 0.01]0.99(0.01 [ &
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210 0.81 -] 0.85 0.01/0.99,0.01 |k

H
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