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¥ Image analysis
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Example 2
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Frame No 2183 1dx:117055Time:96514937; ImgAve:63;Tint:14;Gamma:b;
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= Qutlier, contour(2]2HA)
= Object component(Z4X| EO{2])
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® Canny edge detector (7
B Hough Transform (&{Z= Hzh

® Component Contour Extraction(2|&M A=)

® Component Shape Descriptor(Z4X| HE{ 7|&XH
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® Canny Edge Detector

= The Canny edge detector is an edge detection operator that uses a multi-

stage algorithm to detect a wide range of edges in images. It was developed
by John F. Canny in 1986.
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7= O —~ [
EX QA FEE e T WS canny edge detector (L] 01X ZHSx

B Canny edge detection is a four step process.

= 1) A Gaussian blur is applied to clear any speckles and free the image of
noise.

= 2) A gradient operator is applied for obtaining the gradients' intensity and
direction (Sobel operator).

= 3) Non-maximum suppression determines if the pixel is a better candidate
for an edge than its neighbours.

= 4) Hysteresis thresholding finds where edges begin and end.
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EX QA FEE e T WS canny edge detector (L] 01X ZHSx

= 1) A Gaussian blur is applied to clear any speckles and free the image of
noise.

- Smoothing 7|22 &3 A
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= 2) A gradient operator is applied for obtaining the gradients' intensity and
direction (Sobel operator).

- YHPM O 2 Gaussian 74 20|L} Sobel operatorS A%
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— Gradient’s intensity: |G| = -,Vs’GE + G2

— Gradient's direction:

Gyl
Vf= df of # = arctan <|—) _ —1(8f ;0
I (J: dy |Gx| # = tan (%J%f?r{)
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= 3) Non-maximum suppression determines if the pixel is a better candidate
for an edge than its neighbours.
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7= O —~ [
EX QA FEE e T WS canny edge detector (L] 01X ZHSx

= 4) Hysteresis thresholding finds where edges begin and end.

- Double thresholds 7|2 AFE: = 7H2| A E &S HXIE F7t MAH(LOW O[S}t 4f
= 7HX[H X AH)
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EX QA FEE e T WS canny edge detector (L] 01X ZHSx

- Edge tracking by Hypothesis
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: Hough Transform (5]

U

12 Heh

-
O

(

® Hough Transform
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EXl QA XX
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Component Contour
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Component Contour
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EXT 94 FEE SIot 2 WHE: Component Contour
Extraction(Q| =M A=

m CEXM AEf EA 7|= dHIH

= Fourier 7| &X}: centroid-distance function

50 100 150 200 250 300
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S3 R¢ -’F—%% st =2 WHE: Component Contour

m EZ J|&X} (feature descriptor)7t 7tM0F & =8 H &
A

= AHYUO| HE 2 5ot K| 2 IAGHOF St: scale invariant A&

convex hull

= 2| Mo AN S AN 2 QIAIS|OF 2 rotation invariant S &
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