DEBEris

== 10-35-04-01 24135 = H-#] °10-05 Vol. 35 No. 4

n-Tuple Band Transform3} ¢JA} ¢lxle] 24

F 5w W E QW G A g

) 2] Z % ==
A A F E3 e W, BT

e

n-Tuple Band Transform and Its Appliation for Image
Recognition

Hyeokjune Jeon* Regular Member, SeungBeom Yang*, Joonwon Bang*,
Kyung-Hoon Bae**, Chi Jung Hwang*° Associate Members

o ok
O =

£ =l 9 QA Ba3 vaayHE FE5e WeE WEAy ddUx A3 iRl U A
T4 A§er FA=EE p-Tuple Band transform(n-TBT)S Al2Fk) n-TBTE AL tlokgh wlrle] A8z} A
9] Fpol] wle} tlefgt SAER Z3EE taayE s N ENE 5 5 glow, ikl W97l SR
2 A 4 gle] WAl f-83lcl wgt 7]l A defzl @ WslE(Trace transform, Radon transform,
Hough transform, mean filter, polar-coordinate transform 5)& n-TBTEZ %& 7}53lH, 718 74 8458 u}
o] A28 SAES =8 F v B2 A’l) n-TBT 8 d2A] = 15 gAtozie] Fozl
ol=rEl Ae] g3} ARk d9E 2] fI3F BEAAE ke] t2aa3dEE FE35h= n-TBT AAIHAE 71

slate.

Key Words : n-tuple band transform, n-TBT, image descriptor, image recognition, trace transform

ABSTRACT

In this paper, we suggest n-Tuple Band Transform (n-TBT) which is consisted of user defined sets of band,
index, operators, and their relational functions for extracting descriptors and then recognize images. Advantages
of suggested n-TBT are as follows; it can extract many different descriptors from an image by combining user
defined sets and functions, and process parallel since it has independent operators. Futhermore, it supports a
useful tool that can make new features from an image by simply changing its basic components and can
represent many well-known transforms(e.g, Trace transform, Radon transform, Hough transform, polor coordinated
transform, etc.). We describe, additionally in this paper, how to design components of n-TBT for showing an
example of application of looking up similar regions in a high-resolution image with a query region based on a

descriptor in the track-sector space.
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Table 1. Retrieval results with query regions

B N N 53¢ | 559
AN F 159 | 1591% ol | oluie
noisel5 205 89.13 210 91.30
noise25 201 87.39 210 91.30
noise45 191 83.04 201 87.38
objl 195 84.78 206 89.56
obj2 192 83.47 198 86.08
obj3 168 73.04 182 79.12
trans3 202 87.82 212 92.16
trans6 205 89.13 211 91.72
rot10 202 87.82 210 91.30
rot25 202 87.82 210 91.30
rot45 208 90.43 213 92.60
noisel5+objl 192 83.47 201 87.38
noisel5+objl+trans3 193 83.91 203 88.26
noisel5+objl+trans6 198 86.08 203 88.26
noisel5+obj2 178 77.39 188 81.72
noisel5+obj2+trans3 186 80.86 195 84.78
noisel5+obj2+trans6 173 75.21 182 79.12
noisel5+obj3 166 72.17 179 77.82
noisel5+obj3+trans3 164 71.30 182 79.12
noise15+obj3+trans6 161 70.00 174 75.64
noisel5+rot10 200 86.95 209 90.86
noisel5+rot10+obj1 196 85.21 204 88.68
noise15+rot10+objl+trans3 194 84.34 202 87.82
noisel5+rot10+objl+trans6 193 83.91 201 87.38
noisel5+rot10+obj2 181 78.69 190 82.60
noise15+rot10+obj2+trans3 176 76.52 191 83.04
noisel5+rot10+obj3 163 70.86 170 73.90
noisel5+rot25 202 87.82 208 90.42
noisel5+rot25+objl 185 80.43 202 87.82
noisel5+rot25+objl+trans3 194 84.34 205 89.12
noisel5+rot25+objl+trans6 188 81.73 198 86.08
noisel5+rot25+obj2 183 79.56 191 83.04
noisel5+rot25+obj2+trans3 181 78.69 190 82.60
noisel5+rot25+obj3 159 69.13 172 74.78
noisel5+rot45 203 88.26 208 90.42
noisel5+rot45+objl 192 83.47 205 89.12
noisel5+rot45+objl+trans3 184 80.00 191 83.04
noise15+rot45+objl+trans6 194 84.34 198 86.08
noisel5+rot45+obj2 165 71.73 183 79.56
noisel5+rot45+obj2+trans3 175 76.08 184 80.00
noisel5+rot45+obj3 165 71.73 174 75.64
objl+trans3 196 85.21 206 89.56
objl+trans6 202 87.82 205 89.12
obj2+trans3 185 80.43 194 84.34
obj2+trans6 179 77.82 186 80.86
obj3+trans3 157 68.26 172 74.78
obj3+trans6 160 69.56 175 76.08
EE 185.83 | 80.79 | 195.40 | 84.95
75
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Fig. 9. A 2048x2048 image example
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Fig. 11. Top three retrieved local regions in the standard
image in figure 9 related to the local descriptors of the
query image in figure 10
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