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Abstract This paper studied the traditional image text detection approaches and proposed a new image text detection
method based on double-threshold gradient pattern with a pretty fast speed in both classifier training and implementing.
Firstly.in the rough detection phase.the maximally stable extremal regions (MSER )} was extracted as a candidate text
area,to avoid scanning the whole image, greatly improving the detection speed and real-time, Secondly, in the feature ex-
traction part of refine detection phase.in order to overcome the text area color contrast inversion problem and the prob-
lem of noise in natural image, this paper creatively presented a dual threshold gradient mode feature to describe the tex-
ture of the text area feature. Finally, to design the detector for text fine detection, this paper designed a new Cascade
ELM{ Extreme Learning Machine) detector by limit learning machine, which greatly shortens the classifier training

time. T he experimental results show that this method not only has excellent detection performance, but also greatly

shortens the classifier training time and testing time.
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2. for 1i=1 to sizel MSEReset) do

3. for in cascadeELM do

4. FeatVec=FeatCalc( Feat Tyvpe(j) . MSEReset(i) . FeatPara(]) );
5, curClass= ELMTest{ FeatVec, Threhold(j))

6. if curClass==nonText then

7. break;

8. elseif curClass==Text and j= =length(cascade EL.LM)

9. add TextBox(DetectedText, MSERset (i) ) ;

10}, end

11. end

12, end

13, return Detected Text
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. TextLine= Null;

.1f DetectedText * =Null then

. Order=sortRow( Detected Text” sascend” ) ;

. Detected Text =rearrange( Order. Detected Text) ;
.curTextLine=Null;

.for i=1 to size(DetectedText) do

.if i==1 then

10, addTextBox({ curTextLine, DetectedBox(i) ) ;

11. preBox= Detected T extBox(i) ;
12, R EHHXFENE— T X FEEETSEHNES,

EMEI—REMXFER

13. elseif abs ( getRow ( DetectedBox (1) — getRow (i))) <<r %
Height and abs ( getCol ( DetectedBox (1) — getCol ( preBox
(1)) ) )="Width then

14, add TextBox{curTextLine, DetectedBox(i) ) ;
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26. TextLine = addTextLine ( TextLine, getLinelnfo ( curText-
Line) };

27. end

28, return TextLine;
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19, addTextLine( TextLine,getLinelnfolecurTextLine) ) ;

20, cur TextLine= Null;

21. addTextBox(curTextLine, DetectedBox(i}) ;

29, preBox= DetectedTextBox(i) ;

23. end

24, end
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1, WordList= Null;
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.for i=1 to size(TextLine) do

y HEEESEFMEHERY HERBHBERE ¢
. curWordRow= getRow(TextLine(i) ) ;

. LocalGrad=getLocalGrad(Gradient , TextLine(i) ) ;

. projGradient=accumulateGrad( LocalGrad”, vertical * } ;
. T=a%* mean(projGradient} ;

Flag=False; % EEBRBEITHRE g, ME]RILH |
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12. for ;=1 to length(TextLine(i}) do

13. if projGradient(j)>> then

14, if Flag= =False then

15. Flag= True;

16. curWordStart=1j;

17. curWordEnd=)

18. else

14, curWordEnd=curWordEnd—+1;

a0, end

21. elseif Flag=="True then
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23. addWord ( curWordLists curWordRow s curWord-

Start.curWordEnd) ;

24, Flag= False;

295. end

26. end
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28. addWord ( curWordList, curWordRow, curWordStart, cur-
WordEnd) ;
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30, curWordList=regroupWord(curWordList, LetterThresh) ;
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32, curWordList=filterWord(curWordList ,WidthThresh) ;

33. addWord{ WordList ,curWordList) ;

34. end

35. return WordList ;
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5k 4  multiResolutionTextDetection ( Image, scaling-

Ratio, mergeThresh)
1. overallWord=Null;

2. for i=1 to size( scalingRatio) do
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4,  curlmage= ImgScaling(lmg, scalingRatio(i});

5. Gradient=getGrad( curlmage) ;

5. o ETREE TR S R B

7. MAERset=detectMSER (curlmage) ;

8. MSERset=geometricFiltering( MSERset, N, H, W),

9, DetectedText = cascade ELM ( MSERset , FeatType , FeatPara, Th-
reshold) ;

10, 0% LMRETHXFEERERNEERTE ST

11. TextLine=TextLineGen( Detected Text, ry Height , Width) ;

12. WordList = project Analysis { TextLine, a, Gradient, Letter-

Thresh, WidthThresh) ;
13. o, MXFEA—EFMAE

14, Word List= normalize Word( WordList, scalingRatio(i) ) ;
15, addWordList(overal|lWord, WordList) ;
16. end

17. % WA ETHSIMCFEHITSHMNERE

18. mergeFlag=False;
19, Times=0;
20, while{ Times= =0 or mergeFlag=="True)

21. mergeFlag=False;

22, for i=1 to size(overallWord) do

23. For j=1 to size(overallWord) do

24, if i =j then

25, if MergeCondition{overallWord(i),overallWord
(j))Y==True

26, then

27. newWord=mergeWord(overallWord(i1) soverallWord(3) ) 5

28, add Word{ new Word. overal[Word) ;
29, deleteWord( overal |IWord(i) . overallWord ) ;
30, deleteWord{ overallWord()} , overall Word ) ;

« 1RA1 -



31. mergeFlag=True;

32. Times= Times+1;

33, end

a4, end

35. if mergeFlag= =True then

36, break;

37. end

38, end

39. if mergeFlag= =True then

40, break;

4], end

42, end

43. end

oy HEAREAHFENNTEETRERE ST ETE—5
f S 15

45.  OwverallWord= projAnalysis(overallWord ", vertical ") ;
46,  OverallWord= projAnalysisCoverallWord ", horizatal® ) ;

47. return overallWord:
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Train BREM— T8 & 251 WWIKE R B SeeneTrial Test
H‘En W SceneTrial Train T A E R0 groundtruth (¥F
BRI ESEHE,) WBRIEMT g1 TXFHE(EFEX,H
sq0s TIENFHE AHEEX BTHAIIGHES XERE
FHIETHREA MATLAB 20122, CPU # Intel & & 7
1700HQ, W #H 3GB,
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%1 SRR LEP} i i 5 R

EEL LR MEEEE(%} mlﬁﬁalﬂ](s}
Adaboost 94.33 664. 31
Basic ELM 93.13 13. 02
Kernel-hased ELM 92. 28 10,78
SVM 95. 77 733. 61
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A 3

=0 STHER DGP} Fo M &5 R
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Adaboost 95.73 673. 27
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