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Sub-pixel edge detection method based on Prewitt-Franklin moment

Yang Shuai
(School of Mechanical and Electrical Engineering, Changchun University of Science and Technology.Changchun 130022, China)

Ding Haitao Meng Fanjun

Abstract: Aiming at the problems of low efficiency and insufficient positioning accuracy in traditional sub-pixel edge
detection methods, this paper proposes a sub-pixel edge detection algorithm based on Prewitt operator and Franklin
moment fusion. Firstly, the Prewitt operator is used to realize the pixel-level initial positioning of the edge, and then
the sub-pixel edge analysis model based on Franklin moment is constructed. The multi-order moment convolution is
used to extract the edge features. Combined with the orthogonality and rotation invariance of the moment function, the
relationship between the moment values before and after the image rotation is established, so as to accurately calculate
the sub-pixel coordinates of the edge points, and the effective screening of the edge points is completed by the improved
discriminant conditions. Finally. the least square method is used to fit the edge. The experimental results show that
the average error of the jet port detection is 0. 002 6 mm, the average detection time is 0. 805 s, and the positioning

accuracy is higher, the noise resistance is stronger, and the universality is better. It can better solve the problems of

low positioning accuracy and slow efficiency of image edge detection.
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(b) The edge image after rotation

Sub-pixel edge detection model
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Fig. 7 Measurement error of nozzle parts by different algorithms
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Table 1 Measurement error paired sample t test

Bk Z Sa t V4
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Canny —0.6093 0.0369 —52.14 1.76X10°"
fiff —0.6879 0.0392 —55.53 1.00X10 "
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AR SCIE Ak AT (R B 0 I ) A2 2% BE T B A AT, AR S
LG I A 5 o £E B Prewitt A% I A1 Franklin 45 3155, H
B E 24 B R O Gna) , B 5 B BAR BB (m X n) R
KR, KR PEB AR T 38k AE b FIUR [ RF B & B 4%
U R R . AR T AR O Gnn) W
PRGE R AR SO 1 3t B 1 B AR ROCR T L 8 T PR 5RO
T KEE.

i AR SCE 3 (24) B E 4% B8 vk A8 ROT I 4 i )

(a) JIN\ T 5 75 fymonarch {5
(a) The monarch image with
Gaussian noise

(b) FHHLATE
(b) Gaussian fitting

Mgt R E 2SR, ik 2 BT, ASCRE S %
NIRRT P 2N T o P B 48 5 B, A3
FESAFR RN R R 2ERA R EEER . BAmE .
AR SOk A T B RORS BE T T YA T 0 He T 8 L SRl T
VRS CTET c o

F2 NWEREEINER KGR

Table 2 Measurement time paired sample t test

=R d Sa t P

Franklin —0.0021 0.0003  —19.43 1.16X10 °
Zernike —0.002 3 0.0003  —23.26 2.38X10°
Canny —0.0040 0.0004  —34.09 7.93x10°"
WM —0.0048 0.0003  —47.47 4.08X10 "
i —0.0067 0.0007  —28.52 3.89X10 "
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Table 3 The detection time of different algorithms for multiple resolutions S

B 15 5 B3R/ pixel VNG =R Franklin Zernike Canny BrlA o
100X100 0.023 6 0.024 2 0.019 0 0.028 6 0.030 8 0.027 9

400 X400 0.055 7 0.062 9 0.070 4 0.105 0 0.075 8 0.117 9

800 X 800 0.138 8 0.153 2 0.184 9 0.204 5 0.181 7 0.247 3

1 200 X1 200 0.233 8 0.2610 0.284 17 0.325 6 0.3119 0.376 4

1 600X1 600 0.368 5 0.474 9 0.448 9 0. 487 2 0.549 4 0.527 6

2 000X2 000 0.478 2 0.5325 0.3597 9 0.598 4 0.649 5 0.726 9
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