DETECTION OF TEXT-LINE ORIENTATION

Prosenjit Bose^∗ Jean-Denis Caron^† Kilani Ghoudi^†

1 Introduction

Fax machines today are a standard means of communication. While very useful, this technology presents some imperfections. In fact, when a document is faxed or scanned, a skew might be introduced in several ways. The most common being imprecise feeding of the paper into the fax machine or the scannner. In a document, the skew angle is defined as the difference between the dominant orientation of the text lines and the horizontal. This angle belongs to [−90^∘, 90^∘]. This paper discusses different methods for the detection of a text skew angle.

In the literature, several methods have been developed to solve this problem. Some are based on fractal theory [6], on Hough’s transform [2] and on neural networks [5]. To eliminate the complexity of these methods, different approaches based on the minimum spanning tree (MST) have been proposed. To be specific, Ittner [4] proposed a technique using the MST, which we shall refer to Ittner’s method. Toussaint and Pateras [3] proposed an improvement to Ittner’s technique which they named the Bamboo fields. Our paper introduces a modification of the previous two methods. Simulations suggest that our approach is more accurate and robust. We believe that these techniques are language independent, since they are based on the assumption that in a text the distance between characters in the same line is smaller that between characters from different lines.

2 Method

Consider a binary image composed of characters of printed text. All methods based on the MST use the following two steps. The first step is to detect the contour of each letter in the image using contour-tracing [1] (see figure 1). The second step is to associate a point to each letter. This is done by computing the bounding boxes of the characters (see figure 1.c). However, we eliminate the boxes that correspond to accents, punctuation marks and dots on letters such as ”i” and ”j” by

∗Research supported in part by NSERC. School of Computer Science, Carleton University, 1125 Colonel By Drive, Ottawa, Ontario, Canada, K1S 5B6. E-mail: jit@scs.carleton.ca

†Research supported in part by NSERC. Département de Mathématiques et d’Informatique, Université du Québec à Trois- Rivières, Trois-Rivières, Quebec, G9A 5H7. Email:(Jean- Denis_C aron, Kilani_Ghoudi)@uqtr.uquebec.ca

applying a threshold on the areas of the boxes. For example, we discard all boxes whose area is less than half of the average area of all boxes. The centers of gravity of the remaining boxes are the points associated with the letters (see figure 1.d).

(a) (b)

(c) (d)

Figure 1:

(a) original image (b) contour detection (c) bounding boxes (d) set of points

Ittner’s method uses all the edges in the MST of these points to estimate the text orientation. In the Bamboo fields technique, Toussaint and Pateras obtain an improved estimation of the text orientation by pruning some edges of the MST. In fact, they remove edges of the MST incident on vertices having degree three or higher.

Unfortunately, some undesirable edges remain after the application of the Bamboo fields pruning. We propose a further pruning by discarding all pairs of adjacent edges that have an internal angle less than a critical angle α.

Through simulations, the best value of α seems to be 170^o. Applying this method on the text in figure 2, one obtains the set of segments given in figure 3 representing the orientation of the text. One can then use these segments to get an estimate of the skew angle by computing the mean angle of each of the segment with the horizontal.

3 Results

An experimental study comparing the three methods based on the MST is presented. In the full paper, we summarize the test results on texts drawn from different languages. The setting consists of choosing a text in a particular language with a pre-defined skew angle

Figure 2: French text with skew angle of 30^o

Figure 3: result of the technique (29, 95^o)

(−60^o, −30^o, 0^o, 30^o et 60^o). The three methods (Ittner, Bamboo field and ours) are applied on each text and an estimate of the skew angle is computed for each.

An example of the experimental results on a text in french is given in Table 1. Table 1 presents the approximation of the angle together with the error (95% confidence level) for each of the three methods and each of the skew angle considered. The error (1.96×^{s√}_n ) is given in parenthesis and all computations are rounded to the second decimal.

Angle Ittner Bamboo New 60^o 52.9^o(2.8) 56.3^o(2.5) 60.5^o(0.6) 30^o 23.7^o(2.6) 27.7^o(2.0) 30.0^o(0.5) 0^o −1.9^o(2.8) 0.4^o(1.7) 0.1^o(0.5) −30^o −24.1^o(2.7) −30.5^o(1.3) −29.9^o(0.7) −60^o −55.8^o(2.2) −58.9^o(1.5) −60.1^o(0.7)

Table 1

We note that the estimation of the skew angle is better and the error is smaller for the new approach compared to Ittner’s method and the Bamboo fields. Additional tests have been made on many texts giving comparable results. A summary of all experiments appears in the full paper.

Figure 4: Russian text

Figure 5: result of the technique (1, 15^o)

References

[1] Duda, R.O. et Hart P.E. (1972), Pattern classification and scene analysis, John-Wiley and Sons.

[2] Hinds, S., Fisher, J. et D’Amato D. (1990), A document skew detection method using runlenght encodind and the Hough transform, Proc. of the 10th Int. Conf. on Pattern Recognition (Atlantic City), p. 464-468.

[3] Ittner, D.J., (1993), Automatic inference of textline orientation, Proc. 2nd Annual Symposium on Document Analysis and Information Retrieval (Las Vegas), p. 123-133.

[4] Pateras, C. et Toussaint, G., (1995), An improved algorithm for text-line orientation estimation in document, Shcool of Computer Science, Mcgill University, preprint.

[5] Rondel, N. et Burel G. (1995), Cooperation of multi-layer perceptrons for the estimation of the skew angle in text document images, Proc. of the 3rd Int. Conf. on Pattern Document Analysis and Recognition (Montreal), p. 1149-1152.

[6] Yu, C.L., Tang, Y.Y. et Suen C.Y. (1995), Document skew detection based on fractal and least squares method, Proc. of the 3rd Int. Conf. on Pattern Document Analysis and Recognition (Montreal), p. 1141-1144.