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Abstract

In order to solve the problem that the students’ question area cannot be quickly segmented from
the digital marking of engineering drawing exercise book, an algorithm of question area segmen-
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tation based on projection method is proposed. Firstly, preprocess the exercise image such as gray
conversion and image binarization, then use Canny operator to get the edge image, carry out
Hough line transformation, select the line that meets the conditions, calculate the tilt angle, and
complete the tilt correction of the image; then find out the rectangular outline of the frame, and
locate the graphic position of each sub problem combined with the projection features obtained
by the horizontal and vertical projection method, realize the segmentation of the answer area. The
experimental results show that the algorithm can segment the answer area of engineering draw-
ing exercises well, and has the characteristics of high efficiency and high accuracy.
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Figure 1. Flow chart of the division of answer area
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Figure 2. Point line duality relationship between x-y space and k-b space
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Figure 3. Point line duality relationship between x-y space and 6-p space
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Figure 4. Original image and edge image
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Figure 5. The straight line after Hough transform
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Figure 6. Lines after flitering and Corrected image
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Figure 7. Three exercise styles
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Figure 8. Image of rectangular outline
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Figure 9. Horizontal and vertical projection
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Figure 10. The inverted image of left split image and right split
image
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Figure 11. The inverted image of split image by Horizontal projection
B 11 KERE o EERREE

Figure 12. The inverted image of split image by Vertical projection
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Figure 13. Style (b) segmentation effect comparison

B 13. #HK (o) N EHRIRS BT EIBIRELER

3-31 AT IRIEE IR AT 2, AR L M HL5Y

3-31 M AT IR RS 2, AR M LY

DOI: 10.12677/csa.2021.114104 1016 TFE LR 5 R


https://doi.org/10.12677/csa.2021.114104

e
ot
S
QT?
™

327 SR BRI A, AR FI RO 3-27 SPOT IR AR IEEER, JFRb 2 AR "'|"‘ [T amcans "
G == - == | 2 1

——1 | ——1 | ._H”-___ - e
A - R i o |1 __ LT

A1 . A1 . & N

I[Z_______ A gt O D | N - e e
I I 1
_l\__ _/

Figure 14. Comparison of splitting effect of style (c) parameter multiplexing
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