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A System for Searching Texts in Images
by Using Reliability Factor and Saliency

Son Masuko,! Tersuya Hosui'? and Hiromr HirRaNOT!

In electronic shopping malls consisting of a lot of retail shops, the mall man-
agers have to watch for illegally exaggerated expression uploaded by the shop
owners. Though this has been done by using text search technologies, many
shops now tend to use images embedded with various texts, which cannot be
searched by text search technologies. We propose a novel text recognition sys-
tem that scores images based on reliabilities of recognized characters with re-
spect to a search text, visual saliency, and term frequency. We applied the
system to a high amount of images used in shops of a working Internet electric
shopping mall.
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Fig.1 An overview of a system for searching texts in images.
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Table 1 Example of recognition results.

No.j SRR Rk (n=1~30 XSUFEERIE)

1 200,326,21,26 | Z, 7, F, L, 2, F, %, 7. %, 5, 7.0, 7, v, 5,7, v B, T, 38,0, b 5, 5, 2
2 228,326,2526 | M,c,0,0,0,8,5,C,w,d,9w,Q,J1,G,71,%,1,D, i, 0%, R, 55, q ,72, 74 1, T 3,1
3 258,326,27,26 | %35, % %, 50 9 58 0 0%, %, B0 K K8 5, 30 R 2B R LR R R %8
4 290,326,26,26 | 4,4, 8.5,4. 8, 0,5, 6,6, 5,554,058 8 4, 1 B e 2 s SR
5 321,326,27,26 | P B (R T P A e S e A R A e A A, U, T R T M 18 B e B
6 354,326,18,26 | &.b L. E b, A 4,5 ., 6.b A de h, &, 8 f, ik 72, & o A0 x4t
7 379,326,26,26 | b, b, B, B, A, BB HEL B BLLE DL, B RE L L B A8 R B, AL I, B AR
8 411,326,2526 | E. &880, 8 88 A A8 B EE Y EASETET R EHE
9 4423262626 | @.0.7,0,w.71,82,0.Q,b.,9.,C, c, i, 75. ] IR, q . %,75.18,0. %, G B, i 5, » 59,68
10 4743262626 | &, 5.8, 6.5, 5.8, 8. 5.5, 5. 9. F 0.8 EFEBERRETEEE SR
11 506,326,17,26 | &,&.8.%,8,8, 4,8, 1, 05, 5.6,% .85, 6, X, a,& 4,8 &, %, H,8,£3,E
12 530,326,24,26 | 25,05 FE, 7, T HE, T AL TR, O, A, A R, TR, d O b, T, 2D
13 559,326,1626 | ©5,5,5,b,6,B,E,8,0,3,S,.,8,h,%,9,6,5,8,6,0,G.4%. 5.F,> 8,54

A1 Keyword B3F—)— F.C roiin g, N X5
,'ji1:r‘:|. BRAMOES similarity #RE RO FEEISE
=1,
totalrank=0,
forj=1 .. C.length do

forn=1. Ndo

if_Ch]gn]==Keyw::-rd[i] then
=1+ :
totalrank = totalrank +n;
oto FOUND_MATCH_FOR_I,
glse if n==N then
j=j-i+1;
i=1:
totalrank=0;
end if
and for
FOUND_MATCH_FOR_:
||’{|==Ke:,-word.len?th] then
similarity = totalrank / Keg-.-ord.length:
goto FOUND_KEYWORD;,
else if(j==C.length} then
return false:
end if
end for
FOUND KEYWORD:
return similarity:

02 00000O0o0o00000000000
Fig.2 Proposed search method using multiple recognition results.
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Table 2 Relation between a search query word and reliability of recognized characters.
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Table 3 Visual saliency of a text.
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20pt LT 20pt~30pt 30pt DLk
124 LL'F low low medium
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tf (t)
score(t, z'mage):Z:{termscore(t,m)}2 (4)
i=0
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score(q, image) = H idf (t) - score(t, image) (5)
score(q, image) = Z 1df (t) - score(t, image) (6)
idf (t) =log(A/(S+1))+1 (7

tHidf 0000000000000 000000000O0¢t0O00000O0000000
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Table 4 Search query words used in the experiment.
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Fig.3 Recall-precision relation given by the number of recognition candidates.
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Table 5 Manual search results vs. the search results of a proposed system. <
RumEs  dumud | s | gnmu W
‘ B R eSS ) ExEES L ) !
BEXF—U— R () - BHE | @EFE | FM@E
EfE (K) o (f) -
il 60 21 0 0.35 1.00 0.52 o) @ © @ ®
{5 A 11 3 1 0.27 0.75 0.4 ——
fig A 6 3 1 0.5 0.75 0.6 @
ExtEEA HxHEEDS
BRE 6 3 2 0.5 0.6 0.55 HBxiEEA
iR Y 8 4 0 0.50 1.00 0.67 HExHEES ExEES
[ 38 23 5 0 0.22 1.00 0.36
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fg;ﬂqgﬁ 8 1 0 0.13 1.00 0.22 04 0OO0OO0OOOOOO0OO
7‘//;;._ z ;‘ g 8:3 igg 223 Fig.4 Sample images used in the experiment.
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LT A BB 1 1 0 1.00 1.00 1.00 Table 6 The image score results.
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Table 7 System specification and experimental environment.
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Fig.5 Average search time given by the number of recognition candidates.
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