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Extraction of Recognition Parameters Regardless
of the Environment and Recognition of the
Full Face Image by Fuzzy Relation Matrix

Dong Uk Cho*, Dong Sun Choi*®, Yong Hwan Cho*™* Regular Members

2 o

B =RdMe 71ed2R £ A8 HEHVLEA 71E FAoI 4F F4e 27l 84 Qo) AW dF
Q] A FetuigE F&8 dYste WU ALt 4 AL ol F AP 28 G A
SEE A g3t A, g9 U, Y= §& 7oA ol vFoR £ AXNE AEsAUTh B F2d €
] AANE NELZ 712 4] A AY g9 Arle] a9 delel€E &% 282 F249 Q
A et 258 sx] 34 P& st HFHA A4 L AT F22 E =FS) K84 A 9
8 Y53tz Pt

ABSTRACT

This paper proposes a method for full face recognition regardless of the tilt and the size. This goal is achieved by
extracting the recognition parameters from the detected eyes position as reference point. Firstly, an input image is
converted into binary codes and put labelled on them. After that, the eyes position are extracted by calculating
area, perimeter and circleness from the chain coded image. Secondly then recognition parameters such as the
distances and angles among feature point are used as parameters to recognize full face regardless of the tilt and the
size. Thirdly, the recognition is done by applying the fuzzy relation matrix. Finally, the effectiveness of this system

is demonstrated by the experiments.
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Fig. 1 Flowchart of the system
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19 48.00| 38.72| 040 (133, 207)
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Fig. 9 Extracted Eye Images ¥ 5 5% seneg
4. 5% sl Table 5. Feature Parameter Values
pe=s 1) E
Table 4. Feature Parameter Values e 4 et g _ s |9%%| 25w
S w3 e QY% | FH#E o { o
2w v = | 0 12079.00] 1139.49| 0.12| (123, 118)
0 6068.00| 643.14| 0.18| (127, 71) 2 78001 58.87)  0.28) (146, 110)
6 27800 8735 04| (150, 120) 3 4500| 40.97| 0.34| (100, 114)
7 190.00| 79.11 038 | (105, 126) 4 186.001 67.11| 0.52] (154.132)
g 9100 61.94| 029 (152 136) 5 143.00{ 74.18] 0.33] (93, 13:)
9 98.00| 54.87| 0.41] (107,140) : ;?g% ‘;‘;;3 (0)':2 E:?; ::;;
10 1000} 14721 058 (186, 143) 9 18.1 00 87.59 0'30 (129’ 206)
1 18.00] 19.31 0.61} (180, 151) s 3 0'00 31'56 0'39 (128' )
13 10.00{ 1589 | 0.50! (179, 162) - - - .
E 6.4 wetnlg i
Table 6. Recognition Parameler Values
S 4 No. 2Mdga 2 setvig gt
1 1.0000, 09602, 04404,  0.8798,  0.4799,  0.4807,  0.1514, 1.0463, 1.1599
2 1.0000, 09840,  0.3778,  0.6792, 03962, 03890,  0.1392, 1.0801, 1.0945
3 1.0000,  0.9845, 04031, 05833,  0.3666, 0.4412,  0.1227,  0.9983, 1.0677
4 1.0000, 09325,  0.4043,  0.8085, 04894, 04852,  0.1136, 1.1380, 1.1915
5 1.0000, 09131, 04380,  0.6875, 03750,  0.3953,  0.1136,  1.1136, 1.1669
6 1.0000, 09300, 04448, 07407, 03889, 04223,  0.1081, 1.0079, 1.0742
7 1.0000,  0.9604, 04205, 07000, 04200, 04079,  0.1514, 1.2088, 1.2202
8 1.0000, 09342,  0.4048,  0.7447, 04468, 05115,  0.1659, 1.0235, 1.0640
9 1.0000,  0.8651,  0.4407, 06610, 04237, 03457,  0.1153, 1.1527, 1.1864
10 1.0000, 1.0185, 05165, 07222, 03519,  0.4335,  0.1903, 11731, 1.2291
11 1.0000, 1.0263,  0.4205,  0.8000,  0.4480,  0.4976,  0.1325, 1.1072, 1.2802
12 1.0000, 1.0679,  0.4698, 08163, 03673, 05113, 02103, 1.2015, 1.2655
13 | 1.0000, 1.0490, 04535, 07357, 03773, 04943,  0.1812, 1.1950, 1.2896
14 1.0000, 09120, 04671, 07109, 03999, 04150,  0.1214, 1.3002, 1.3110
15 1.0000, 09638, 04235, 08077, 04615, 04683,  0.1821, 1.0000, 1.1156
16 1.0000, 09821, 04111, 0592, 03934, 04374,  0.1286, 1.0180, 1.0661
17 1.0000, 09129, 04166, 07077,  0.4582,  0.4496,  0.1136, 1.1531, 1.1872
18 1.0000, 09584, 04318,  0.7059,  0.4314,  0.4094,  0.1528, 1.1852, 1.1962
19 1.0000, 09454, 04228, 07333, 04889,  0.4919, 0.1714, 1.1244, 1.1336
20 1.0000,  0.8413, 04667,  0.5833, 04000, 03563,  0.1257,  1.1533, 1.1833
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Table 7. Recognition Parameters(for Input)

%13 No. Q14 2}ol g gt
1 1.0000 0.9223 0.4376 0.7002 0.3594 0.3873 0.1203 1.1245 1.1672
2 1.0000 1.0198 0.4235 0.7839 0.4472 0.4894 0.1294 1.1127 1.2783
Ea A oA 94 (14 49 8) 0 0667 1 04 0 09473 0 0
Table 8. Fuzzy Relation Matrix{(for Input 1) 01 0233 0 0 0 09972 0 0
0 0333 0 0 0 09689 0 0.667 0 0567 0571 1 0 09892 0 0
0 0 0473 0 1 09811 0.186 0 0 1 0 0286 0 09712 0 0
0 0 0 0.681 0 09976 0 0 0 057 0 0 0.834 09580 0.667 O
0777 0 0 0 0 0.9933 0.667 0.233 0 0 0 0 0 0993 0 0
0571 1 1 0481 1 09933 0.667 1
1 0333 0 0 0 09873 0 0 E 1094 A=
0 0.1 1 0 0472 09689 O 0 Table 10. Recognition Results
0510 0 0 0 0954 0 O 0246 0.330 0.210 0.334 0.839 0290 0.318 0.191
0 0333 028 0 0 0595 0233 0233 0260 0.269 0.207 0.199 0.166 0.280 0.159 0.124
0 0 033082 0 09 0 0 0267 0.281 0298 0.183
0 01 0 0 0 0978 0 0 Input image isa model No. 5
0 0 0 0681 0 091 0 0 700 o1
6 01 0 028 © 08401 o 0 0.136 0.242 g;zz 3.322 0.29(; 0.122 0.206 0.287
0571 0 0667 0 0 09989 0 0 0. : ) . 332 0438 0.124 0377 0.166
0 0333 0 0 0 09382 o 0 .391 ;).282 ‘0.378 0;125
0 0 0 0 0 09917 0 0 nput image isa model No. 11
0571 0 0 0 0 0.9983 0.233 0.333
0 0333 0667 0 028 09621 0 0
01 01 0 0 0 0948 1 0233
.d &
0 0 0 0 0 0.9946 0.233 0.333
B9 HA B4 88 29 g $) 2 =8dMes 9 43 93904 98= 52 )
Table 9. Fuzzy Relation Matrix (for Input 2) Bog w2 A233, A2H F ¥ Aoy AZgE
0 01 0 0 0555 0978 0 0 N1zoz AAYYE 94 HugE A e
0.1 0 0 0 0 0.9902 0.286 0 Atk £ A=A BA PAL FIH FAEE
0r 0 0 0 0 09933 0 0 A ol FFAIA A3 o9 F8A4L 4FHo)
o om0 o e oswr 0o S8 QAT 22 /e RE PSS vh
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0 0.667 0 0 0 09780 0 0 AR HYPstPerv g &% 9k ol 44 dolg
0 0333 0 1 0 09635 0 0 (SF29H0)E 7tA 2 488 #3353 ol ©p& ¢
6 ot o 1 0 0985% 0 0 5L Bogsty MAFgesn ALt stsd o
e 2 94 A4 A2EE AR Ao g@ A7re
877 0.667 1 834 0.9
2 =& o 3 A} oz 2 Z}A
0877 0 04 0O 0 09191 0 0.460 1580k 3tejet AR & e =¥ ’}‘?c’"
0877 0 0 0 0834 09482 0 0845 AR g2 58 =9 F 2 UE oA 3EA
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