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Fast Camera-Based Document Image Retrieval Using Local Arrangements of

Feature Points
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Fig.1 Document image retrieval system.
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(a) Input image.
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Fig.2 Feature point extraction.

(b) Feature points.
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Fig.3 Change of nearest feature points by perspec-
tive distortion. Numbers indicate ranks of dis-
tances from the point p.
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Fig.4 All possible combinations of m(= 7) points from n(= 8) nearest points.
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Fig.5 The arrangement of m(= 7) points described as a sequence of cross-ratios
calculated from all possible combinations of 5 points.
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1: for each p € { F#A } do

2:  Pp <« p OUfE n ROES
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12: end for
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Fig.6 Registration algorithm.
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Fig.8 Retrieval algorithm.
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Fig.11 Examples of query images.

01 000000000O0oooooo 90°0
Table 1 The relation between parameters and
performance (angle 90°).

n|m|n,Cm|mCs k OO |jgoooa oooo 1
[%] | [msec.]

66| 1 6 |30 |100| 185 [6.7x10%]1.37

716 7 6 |50 |99 | 48.8 [4.7x10°[1.48
7] 1 21 | 5 [100] 28.7 [6.7x10%]1.15
6| 28 6 |140| 86 | 136.0 [1.9 x 10°|1.13

8|7 21 [ 12 [100| 122.4 [5.3 x 10°]1.02
8] 1 56 | 8 | 99 | 52.8 [6.7 x 10%]1.00
6| 84 6 [190| 25 | 392.3 [5.6 x 10°]1.18

9 7] 36 | 21 |25 [100] 502.6 [2.4x 10°|1.02
8 9 56 | 8 | 99 | 364.9 [6.0 x 10°]1.00
9] 1 126 | 4 | 97 | 111.0 [6.7 x 10%]1.00
6] 210 | 6 [110] 15 | 1493.1 [1.4 x 107 | 2.04
71120 | 21 | 20 [100] 1661.7 [8.0 x 10° [ 1.05

108 45 | 56 | 5 |100] 1782.8 [3.0 x 10°]1.02
9] 10 [ 126 | 2 [100] 990.0 [6.7 x 10° | 1.01
10| 1 252 | 2 | 99 | 227.3 [6.7 x 10* | 1.00

oobooooOoooooo0oboo00n0 1~0 40
gbobobooboooboobooboooobooobooon
gbooobooobooooboobooooobooobooon
gbooobooobooooboobooooobooobooon
gooooooooooooobooo roooboooa

02 000D0O0O0O0O0OOOO0OOOO0OOO 60°0
Table 2 The relation between parameters and
performance (angle 60°).

n|m|nCm| mCs k 00 |oogoao oodoo 1
[%] | [msec.]

66| 1 6 |30 90| 187 [6.7x10%]1.38

716 7 6 |40 | 79 | 53.4 |4.7x10°]1.82
711 21 | 5 [100] 28.3 [6.7x10*]1.15
6| 28 6 [150| 53 | 133.2 [1.9 x 10%|1.11

8|7 21 | 12 [100] 122.9 [5.3 x 10°]1.02
8] 1 56 | 5 | 99 | 53.3 [6.7x10%*]1.00
6 | 84 6 |240] 10 | 372.0 [5.6 x 10| 1.11

9 7] 36 | 21 |24 [100] 502.2 [2.4 x10°]1.02
8] 9 56 | 8 | 99 | 366.0 [6.0x 10°]1.00
9] 1 126 | 5 | 74 | 111.4 |6.7 x 10*|1.00
6210 6 [120] 5 | 1408.3 [1.4 x 107 |1.86
71120 [ 21 |21 [100] 1662.1 [8.0 x 10°]1.05

108 45 | 56 | 6 [100] 1784.7 [ 3.0 x 10°]1.02
9] 10 [ 126 | 2 [100] 994.9 [6.7 x 10° [ 1.01
10 1 [252] 2 [ 98] 229.0 [6.7x10%]1.00

03 0000000000000000 45°0
Table 3 The relation between parameters and
performance (angle 45°).

n|m|nCm|mCs| k |00 |000O0[ OOOD l
[%] | [msec.]
1 6 |30 28| 188 [6.7x10%]1.38
7 6 |40 | 12 | 53.8 [4.7x10°]1.82
1 21 | 8 | 80 | 27.9 |6.7x10%]1.03
28 6 |180| 8 | 131.7 [1.9x 10°]1.08
8 21 |14 | 99 | 123.8 [5.3 x 10°]1.01
1 56 | 5 | 70 | 53.7 [6.7x 10%]1.00
84 6 |90 6 | 542.1 [5.6 x 10°[1.83
21 | 24 [100]| 506.4 [2.4 x 10°]1.02
9 56 | 5 | 99 | 368.4 [6.0x 10°|1.00
1 126 | 5 | 22 | 112.4 [6.7 x 10* | 1.00
210 | 6 [150| 7 | 1215.0 [1.4 x 107 [ 1.58
120 | 21 | 21 | 100 | 1673.8 | 8.0 x 10° | 1.05
45 | 56 | 6 |100]| 1803.9 | 3.0 x 10° | 1.02
10 | 126 | 2 |100| 997.7 |6.7 x 10° | 1.01
252 | 2 | 70 | 230.8 6.7 x 10* | 1.00
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04 00O0D0O0OODOODOOODOOOODOO 30°0
Table 4 The relation between parameters and
performance (angle 30°).

n|m|,Cm|mCs k OO |jgoooa oooo 1
[%] | [msec.]

6|6 1 6 |40 | 5 20.6 |6.7 x 10%|1.18

76| 7 6 |40 | 3 60.3 |4.7 x 10° | 1.82
7] 1 21 | 8 | 7 31.3 [6.7x 10*|1.03
6| 28 6 |180| 4 147.7 1.9 x 10° | 1.08

8 7] 8 21 [ 15 | 12 | 138.1 |5.3 x 10° | 1.01
8 1 56 9 6 60.1 |[6.7 x 10| 1.00
6 | 84 6 | 90| 5 | 611.0 |5.6x 10°|1.83

91 7] 36 21 | 22| 25 | 566.6 |2.4 x 10°|1.02
8] 9 56 | 5 | 20 | 413.3 6.0 x 10° | 1.01
9 1 126 | 5 1 125.6 | 6.7 x 10% | 1.00
6| 210 | 6 [210 1183.4 | 1.4 x 107 | 1.31
71120 | 21 [ 24 ] 39 | 1885.0 [8.0 x 10°] 1.04

10 8] 45 56 | 6 | 45 | 2019.4 3.0 x 10°]1.02
9| 10 | 126 | 3 | 18 | 1115.3 [ 6.7 x 10° [ 1.00
10| 1 252 | 2 | 4 | 258.1 |6.7x10%|1.00
100 % o
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Fig.12 Relation between angles and accuracy.
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Fig.13 Relation between T'(n, m,l) and processing
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