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ABSTRACT

This paper proposed a method of identity decision of moving object by the fuzzy inference.

Moving object is extracted by the difference picture method and identity decision parameters of
moving object are chosen area, perimeter, A /P ratio and vertex,

In the brightness variation of 600 Lux-1600Lux, we determined the maximum error of the
parameters and then generated a fuzzified data.

Fuzzified data are generated from the reference image and then decided the identity of extracted
parameter by the fuzzy inference using fuzzy production rule.

In order to verify the validity of proposed method, experiment are performed with a toy car.
As a result, it was shown that decision error was less than 4%
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Table 1. Example of Reference Parameter and Extra
cted Pardmeter

Parameter Area  Perimeter | A /P ratio | Vertex
Mode ,
Reference | qung 521 11.20 7
Parameter
S |
Extracted | g0 | 504 116 7
J

Parameter
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Table 2. Example of fuzzified data.

rule
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1 2 3 4

MA 5815 5823 5831 5839

5855 | 5863 | 5871 5879 | 5887 | 5895

MP 503.5 507 | 510.5

521 524.5 528 | 531.5 535| 538.5

MR 10.80 | 10.88 | 10.96 | 11.04

11.20 | 11.28 | 11.36 | 11.44 | 11.52 | 11.60

MV +1 | £l | 41 | #1

71Eatetu) e 9} FEuetulE o] ghEo] #1¥ ¢
S Fl@Eaelole oidt A8 #7235 oo]E
29t gol A=l WA gtdoletet FE et
o) Bl gtAbol o] FALEE & shv19lsl HA AP
g o) gt FEulatele e 72 gAY
st 7)1EaEbuie o) WX 3} dieolebel Huske Q
2 R SAEE e Al 339 v, e 2§
3o} AT 1o hated zh e A st diojet
of w4 &5 ol &sle FALRE ekl MAE:
o1 12(a), 12(b) 9} ¢l MPy, 9 MRy, & 2hzt o1
7 13(a), 13(b)2 14(a), 14(b) e} ¢v} = EA &
MAIS A= 7} 1o]W MPi, MR, MVig&E& &
AbE7} 1, 0.8, loj2 2 Axtxoz MAr3 19
A 2o e 718 debueed dist F&useviy
o] AEE min GAMA T 0.80] ok Ed gk
oz PAFH AA) it m& AAAE 43t
o BFg FHabd dEo g et HEE §3
o] 2] &2 HEFHAEE 0.857F Aok HE gl
% 0.858 242 9l &o] 85%ehi= 9nlz ohu
HA5 dlolete] Fr et &S] WellA oF st
= B4 YA gt ol gro] FEUA L 0.58
NEow u 0.858S VAN E FAEANE AP
F e AFE go] Erh

g8 st dEHA Fxzex A&MHE
Adyste] SAe TIPS BEE= o
FAaa ARG go] FUE A= ST B
AATRE AT At Aty Aol v A F o] Ylleo.
2 F=dsivt eue B3 ezt A waysta
o}

- !
1600Lux 9l F %y}l Halgdn F5¢ SysneE
H4oll B},

AA(X)

0.8

0.6

0.4

0.2

Rule MA;
(a)

MAX)

0.8

0.6

0.4

0.2

Rule MA;
(b
3 12. (@MA B3 5ol tig Wy g
3% 12, 0IMAL 5 8ol th g A
Fig.12. (a)Membership function for MA1 Feature
term,
Fig.12. (b)Similarity for MA1 Feature term,
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HA(X) MA(X) \
0.8 7 0.8
0.6 / 0.6
0.4 / 0.4
0.2 \ 0.2 \
Rule MP; Rule MP;
(a) (b)
& 13, (@)MPy 57 ahtoll di gk 5] ¢h:
813, (b)MP1 54 g o] g §4bx
Fig.13. (a) Membership function for MP1 Feature term,
Fig.13. (b)Similarity for MP: Feature term.
AA(X) MA(X) J
0.8 / \ 0.8
\
0.6 0.6 N
/ N
0.4 0.4
N
0.2 0.2
N
h,
Rule MRy Rule MR

o e Ang A 2
1000Lux 2 1200Lux<} 1()00Lux QLJ““’.‘} %—"L‘r_ﬂ X

356

(a)
2! 14. (a)MR1 574 g %ol g v
12 14, (bMR1 &3 gl th gk £
Fig.14. {a)Membership function for MR: Feature term.
Fig.14. (b)Similarity for MR: Feature term.
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Table 3. Error of each items for the Reference Parameter.

CoaawR s |
1 2 3 4 5 6 7 8 9 10 11
J 54 4%
| #28} gt | 5815 | 5823 | 5831 | 5830 | 5847 | 5855 | 5863 | 5871 | 5879 | 5887 | 5895
MAa| e & | 20| 170 | 90 | 10 | 70 | 150 | 230 | 310 | 390 | 47.0 | 55.0
A4 el 1 1 1 1 1 1 1 09 | 09 | 09
A3k gk | 5035 | 507.0 | 510.5 | 5140 | 5175 5210 | 545 | 5280 | 53L5 | 5330 | 5385
MP| © A | 050 | 300 | 650 | 10.00 | 1350 17.00 | 20.50 | 24.00 | 27.50 | 3100 | 34.50
A e |1 1 1 1 1 09 | 09 | 09 | 09 | 08 | 08
S8} 7k | 10.80 | 1088 | 10.96 | 1.04 | 1L12 | 1120 | 11.28 | 11.36 | 11.44 | 11.52 | 11.60
MR| © A | 080 | 072 | 06 | 056 | 048 040 | 032 | -0.24 | 016 | 0.08 0.00 |
A= 08 | 08 1 08 09 | 09 09 09 1 1 1 1
MAS% Gk | x1 | £l | +1 | £l 41 g ( T TS T S T S T S
E o | o 1 0 o 0 0 | 0 0 o o 0
‘ T"r A= 1 L [ 1 [ 1 ! L 11 1 1 1
; ! S R A !
I 4 3 Gl gt ol F Balle &4
Table 4. Feature terms of moving object in the moved image.
, g o
| S Lux 600 800 1000 1200 1400 1600
Aera 5777 5820 5842 5910 5877 5840
Perimeter 497 489 503 526 519 504
| A/PRatio 116 1.9 11.6 11.2 11.3 116
‘i Vertex i 6 7 7 7 6 7 |

stk 2 2dol M ML, M2,..., M6k 715 shelol
Elgte) i 2t Luxd 9% wakel e 3poluh,
1% 182 600Lux-1600Lux oW o] 3= H3lE
£ AgAoN chege Y 28 AEAE o
g3tod Ag e Aspold] 19 18(a) & HEL A 5§
WelE ARalel FUR VWS @ A2 A 503] A
4% 789 B FE st BYLFE 1U%AUL 2
Y 18(b)E HAZREel g FUY WY Azolo)
5031% 25]°] WYL FHE B BHLFE 4%Art

43
=

2 7ri
& KT

geuz 9gdl AR HEMAT A
olEuAe EUNE BHatE Aol Matel Hx F
2o o3 wiio) $U4 Bl 10% Y

T

v.g &
2 dAddE o] EHY FUAH WEL Hstd
s HE 280 st 7103 A
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Fig.15. Area error for reference parameter.
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Fig.16. Perimeter error for reference parameter,
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0.8

0.5

aarird M1

-1.0

-1.3
0 1 2 3 4 5 6 7 8 9 1011 12
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2817 )edkepEel g A/PH 2%
Fig.17. A /P ratio error for reference parameter.
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Fig.18. (a)Result of identity decision used permissible
error range.
Fig.18. (b)Result of identity decision used fuzzy infer-
ence.
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Table 5. Result of identity decision allowed permissible error range.

[ § I B — T SR
} a2k = A gk ‘ 600 Lux T 900 Lux | 1000 Lux | 1200 Lux | 1400 Lux 1600 Lux
E _.—-H\.’—_‘Mff_—‘r ,,,,,, e, e _._._‘_.{k* —_
| 53 % 570 5820 | 5842 5910 5877 5340
AREA ‘ } — S
| | A= 0 1 1 1 0 1
SS S . i WS - L — - -
J 53 % 497 89 503 | 526 | B8 | 504 1
Perimeter ———————— T T
\ A4S 1 S L L 1
R — _— .
| 4 | 16 1.9 [ 1.6 11.2 1.3 116
A /P Ratio ]
fr A &= 1 0 | 1 1 ‘ 1 1
SO N U S ; 1 . !L
A a | 6 7 | 7 ! 7 5 7 7
| Vertex —- — e —
R A= I 1 1 l 1 1 1 1
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