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ABSTRACT

In this paper, we have studied on constructing code-recogmition system by nenral network according to a
image process taking the DOT classification code stamped on tire surface. It happened to a few problems that
characters distorted in edge by diffused reflection and two adjacent characters take the same label, even VEry sen-
sitive to illumination for recognition the stamped them on tire. Thus, this paper would propose the algorithm for
tire code under being conscious of these properties and prove the algorithm efficiency with a simulation. Also,
we have suggested the MCBP network composing of multi-linked recognizers for efficient identify the DOT code
being tire classification code. The MCBP network extracts the projection value for classifying each character’s
region after taking out the projection of each character’s region on X, Y axis, processes each characters by
taking 7 X 8 normalization,

We have improved error rate 3% through the MCBP network and post-process comparing the DOT code
Database. This approach has a accomplished that learning time get’s improvement at 60% and recognition rate
has become to 95% from 90% than BackPropagation with including post-processing, it has attained greate rates
of entire of tire recognition at 98%.
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{Table 5) Target Value of Input and Learning Pattern

Target | 104 | A& e
S A
A9 &4, gEAd (AR L | e
7 [0,1,2,3,456,7,89] 10 00 | 0 | MCBPI
ABCDEFEG | 13 | o1 |1 |McBR2
3

A HLLKLM
- N,O,P,Q,R,S5T, | 13 w0 | 2 |MCBP3

* UV.WXY,Z

£ aFdA Aetd MCBP %o JA 7A=EE
(@17 2t

(¥ 6)= MCBP1, MCBP2 18] 3 MCBP39] S
e SXFE vehliE Tolth

E0I0] 2R J=0] Z8A 21Alg 2{Bt MCBPY 475

(¥ 6) MCBP2| EHEIE el SHE!
{Table 6) Target Value of Teaching Pattern of MCBP

(a)MCBP1¢] ¥

| tarwet |10 taryret | 10 target {10
£ L1 )
Ad value | 82 #d value | Higt A value | 3k

0 | 00 0 4 0100 | 4 8 1000 8

1 0001 1 5 01C1 5 L] 1001 9

2 0010 2 [ 0110 6

3 0011 3 7 (1190} 7

(bYMCBP29] £F @

target | 10 target 10 targel

5 | F A 104
- valee | A3k A" value | A A value e
A | 0000 o F 0101 5 1010 10
B | o001 1 G 0110 6 L 1011 n '
C 0010 2 H ol 7 M 1100 12
D | cm1 3 1 1000 8

E 0100 4 1 1001 9

]

Code String C-"aombinaﬁon

Post-procassign
Algorithm

CRm i tikirkl - EraTy G
Recognized Tire Code

(22! 18) MCBPE] THE
- - (Fig- 18) Configuration of MCBP
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O 0001 1 T 0110 & Y 1011 11
P 0010 2 U 0111 7 zZ 1100 12
Q 0011 3 1000 B
R 0100 4 w 1001 9
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2 =FdAe 594 dolee 232 43 dojg
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sigho] #ab 42 A% £ £ gho = Agna

ZF A FAY ¢ Y ass 512 x 5120122
T34 A AtE dA e FFHow sk, A

H=2
T =

(O3 19) X, Y =] Jal= gt
(Fig 19) Grapb Value of X, Y-axial Projection
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{Table 7} X, Y-axial Projection Value

cr xXx:0 0 0 0 3 3 5 7
Y: ¢ 6 9 8 6 4 4 3
c2 X: 5 3 % 8 8 5 7 8
Y: 6 10 17 9 7 5 7 5
c7 X 0 4 5 5 7 11 15 17
Y: 10 12 8 4 0 0 0 11
DI Xt 0 5 3 4 7 9 10 10
Y: 4 3 0 0 2 7 10 3
D7 X: 0 0 6 0w 12 9 4
Y: 5 4 4 2 9

12
3
11
5

15
11
10
4

10

12

12
13
10
10

12

7 8 9 & 9 12 0 o0 0
6 6 4 3 0 0 1 13 12 7
7 6 4 5 6 4 6 13 12 9
8 7 7 7 3 0 4 18 30 14
12 11 11 11 16 14 8 6 5 0
6 5 11 10 11 8 11 10 5 1
12 12 10 12 9 3 4 2 1 0
8 6 8 8 8 1 3 14 17

0w 5 3 3 6 7 6 2 0 0
mw 4 6 7 4 2 2 2 3 2
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(Table 8) Binary of Character “H”

o1 Sablastor il
i ég
1 ‘111%j 111 e
i "
341580658118

EIOIO 25 D=0l 85 2142 2|35t MCBPY 477

54 F2L FYHLZHN QNES 29 - ok
22 (FE 9lA vl 01118 FER} “H 9 target
value©] T}

<E 9) OIF S “H™E 7 x 8= H7518+ olo|E}
(Table 9) Normalized data on 7 X8 of Binary Character “H”

0.3261 0.3696 0.0000 0.0870 0.4348 0.0000°0.0000 0.0000
0.1522 0.5435 0.0000 0.3478 0.8696 0.0000 0.0000 0.0000
0.0000 0.9565 0.8261 1.0000 0.8696 0.0000 0.0000 0.0000
0.0000 0.5217 0.0000 0.0870 0.8478 0.1087 0.0000 0.0000
0.1522 0.5000 0.0435 0.0870 0.6739 0.1087 0.0000 0.0000
0.1522 0.3696 0.0000 0.0870 0.5000 0.1087 0.0000 0.0000
0.0000 0.3043 0.6087 0.4783 0.4130 0.5000 0.5000 0.8478
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43 ElOl0] B F= 2R} 8l U oAl

2 =94 A MCBP & 93 g4to o5t
7Xx8 9% FFEE dHoBHE N3 &4 ). &
w5171 12 Ao BB e e 2ol AFsHE
T (E 10)9)M= Ao] Aejv|Eo] HFHe gL
ARG Bt Mele] A4 MCBPLY 2137,
MCBP29] 2737] z2la MCBP3S] 2047 5 B5
69071 2] gAY S 25719 Elolojg giozm wu
s14 DOTIES Qe wo} st 7). g4 99
59 de] e Agale] gE HEL Wl
W&l 1704 elelojoly P 29 wrEaA st
o

U Z(nput layer)e] X (unit) 4= MCBPI,
2, 3 2% 5671 o9, &2 & (output layer)9] = A
4700l 7t FZb3(hidden layer)s] A4 =
ddon, A A F3EL 1), F 9 2pxe
6719 x==F FUX, 29 7122 (output weight) &
443 3= 29 #Y(dump file)& MCBPI.DMP, MCBP?.

<X 10) McBP2| Mo T}eto| g
Tabie. 10} Control parameter of MCEP

—i|—o|—hh| —hl | —h2 ~ftrain —fdump |—samp| —r | —~t |-w+|—-w—] —torrerr
MCBP1[56 | 4 | 2 12 6 | MCBPLTRN | MCBPLDMP| 213 |1000 236" 0.5 | —-05] 0.0001
MCBP2[56 ) 4 | 2 12 6 | MCBP2TRN [MCBP2DMP| 273 |1000( 323 05 | —0.5] 0.0001
MCBP3[ 56 [ 4 | 2 12 6 | MCBP3.TRN |MCBP3DMP| 204 1000 ( 221 | 0.5 | 0.5 0.0001
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(Table 11} Learning Rate of MCBP
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— e
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Hox 14000
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E
Em 10000
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im g 4000
= 20m |
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01 z3456748% wUHnME)ﬁnuumuizxssn 1234567 2910111212 1415617 1R8N0 TUDB262728
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{Table 12} Result of Recognition

0068211 0963094
Classification 33} [GOTQO MCBP2]
0001675 0031597 0.991167 0.006372

AYEA 94 4 [D]

0968211  0.00939%6
Classification 2 [GOTQ MCBF3]
0.001675 0.031597 0386372 0.001167

AdER A4 24 [0 ]

0068211  0.009630
Classification 2% [GOTO MCBPI]
0001325 0031537 0.984566 0.983272

Aded A4 27 (3]

A4 A7 (DIONTHTIARIWIBIEIHI1I8]3]
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{Table 13) Code table for post-processing

CODE SIZE CODE SIZE
AA - 0A - ’
AB - 0B -
AX 185/55R15 0X -
AY | P225/50R15 0y -
Al 195/50R15 | 01 -

A2 225/50R15 | -~ 02 -

A9 | P225/50R16 | 09 |275/80R24.5
A0 9-15LT 60 -
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(Fig. 20) Algorithm for Post-Processing
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{Table 14) Result of Simulation
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