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Abstract -Thelumbar vertebrae are the largest segments of the movable part of thevertebral column,
they are elected L1 to L5, starting at the top. The spinal column, more commonly called the backbone, is
made up primarily of vertebrae discs, and the spinal cord. Acting as a communication conduit for the
brain, signals are transmitted and received through the spinal cord. It is otherwise known as vertebral
column consists of 24 separate bony vertebrae together with 5 fused vertebrae, it isthe uniqueinteraction
between the solid and fluid components that provides the disc strength and flexibility required to bear
loading of the lumbar spine. In this work the Segmentation of Spine Image using Median Filter and
Canny Edge Detection Algorithm between lumbar spine CT scan spine disc image. The result shows that
the canny edge detection algorithm produced better result when compared other edge detection
algorithm. Finding the correct boundary in a noisy image of spine disc is still a difficult one. To find out
absolute edges from noisy images, the compar ative result can be verified and validated with the standard
medical values. The result shows that the canny edge detection algorithm performs well and produced a
solution very nearer to the optimal solution. This method isvigorousfor all kinds of noisy images.

Key words- Spine Disc image, Finite Element Modelling,Median Filter, Canny Edge Detection, CT scan,
Magnitude and Edge Length

[. INTRODUCTION

The key functions of the Human spine as a composite structure is to protect the spinal cord. Manua material
handling operations are carried out in most industrial plants. Each behaviour task poses unique trouble on the
employee. However, workplaces can help employees to perform these tasks safely and easily by implementing
and maintenance proper policies and procedures. The lumbar region which is one of the parts in the spine has
played a vita role in the researches. The anatomy lumbar region, the lumbar spine, the back pain and their
relationship are put together in literature. The further analysis of the spine under the aircraft gjection is made and
this deals with the FEM modelling of the spine for aircraft injuries[1, 2]. The finite element analysis in the field
of orthopaedics for the lumbar region [3] has also been explained with its uses. The evaluation and management
of occupational low back disorders and back pains were studied. The movement of human by motor control and
biomechanics [4, 5] areillustrated in various aspects. Such similar investigations are made on the spine disk and
are reported. Till date, the motion segment of the spine consists of two parts of which one is a vertebrae and the
other one a disc [6,7,8]. To explicate proper information from the images, a fundamental tool used is the Edge
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detection technology. This provides the outlines of an image and boundaries [9]. This aso proves as a tool to
remove the noises in the images to enhance the appearance. The magnitude and Edge length based agorithm
called the Canny Edge detection algorithm has been proposed for pre-processing the boundary detection of the
CT-scanned disk image of the spine. To detect the correct boundary in a noisy image is till difficult. Based on
the evaluation the canny edge detection algorithm is used to detect the boundaries of spine disc image from the
noisy CT scanned image produce a better result. The Fig.1 shows a 2D model of spine disc image and the Fig.2
gives a clear view of the same in 3D model. The vertebral body of each lumbar vertebra is large, wider from
side to side than from front to back, and a little thicker in front than in back. It is flattened or slightly concave
above and below, concave behind, and deeply constricted in front and at the sides. The Fig.3 illustrates the
various spine disc disorders. And Fig. 4 represents the spine image, and

Fig.1. Spine Disc 2D Model

Table.1 gives the behaviours and properties of the spine. FEA consists of a computer model of a material or
design that is stressed and analysed for exact results. It is used in new manufactured goods design, and existing
product refinement. A company is able to verify a proposed design will be able to perform to the client's
specifications prior to manufacturing or construction. Modifying an existing product or structure is utilized to
qualify the product or structure for a new service condition. In case of structural failure, FEA may be used to
help determine the design modifications to meet the new condition.

Fig.2. Spine Disc 3D Model
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Fig.3.Theintegral part of spine Image

Fig.4.The Spine Image
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Table 1.Spine Properties
Materia Moduies | Cross Sedion
(Mpa)

Anterior Longitudinal 7.8 63.7
Posterior L ongitudinal 10 20.0
LigamentumFlavum 15 40.0
Transverse 10 3.60
Capsular 70.5 60.0
Interspinus 10 40.0
Superspinus 8 30.0
[liolumbar 10 26.4

II.VARIOUSEDGE DETECTION TECHNIQUES APPLIED FOR LUMBER SPINE DISC IMAGE-
Three most frequently used edge detection methods are used for comparison that is
(1)-Median Filter (2).Canny Edge detection. The detail of each method as follows,

PROPOSED WORKFLOW SEQUENCE

ssssssss

Fig.5. (8).CT scan Noisy Spine Disc image, (b). Average Magnitude Image.
(c). Density of the Edge Length, (d). Processing Sequence,
(e). Initial Position map, (). Final Thresholding of edge map.

2.1. MEDIAN FILTER

The median filter is a nonlinear digital filtering technique, often used to remove noise. Such noise reduction
isatypical pre-processing step to improve the results of later processing. Median filtering is very widely used in
digital image processing because, under certain conditions, it preserves edges while removing noise.

The main idea of the median filter is to run through the signal entry by entry, replacing each entry with
the median of neighbouring entries. The pattern of neighbours is called the "window", which dlides, entry by
entry, over the entire signal. For 1D signals, the most obvious window is just the first few preceding and
following entries, whereas for 2D signals such as images, more complex window patterns are possible. Note that
if the window has an odd number of entries, then the median is simple to define it is just the middle value after
all the entries in the window are sorted numerically.

For any probability distribution on thereal line R with cumulative distribution function F, regardiess of
whether it is any kind of continuous probability distribution, in particular an absolutely continuous
distribution ,or a discrete probability distribution, a median is by definition any real number mthat satisfies the
inequalities

B3] =

P(}{'gm}?z%aﬂd P{X2m)2

f” dF(z) 2 5 and fw IF@) 2 3

in which alebesgue-Stielties integral is used. For an absolutely continuous probability distribution
with probability density function f, the median satisfies

or, equivalently, the inequalities
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P(X €m)=P{X > m)= fm fla)de = IE

Any probability distribution on R has at least one median, but there may be more than one median. Where
exactly one median exists, statisticians speak of "the median” correctly; even when the median is not unique,
some statisticians speak of "the median” informally. The mean filter is a simple sliding-window spatial filter that
replaces the center value in the window with the average mean of all the pixel values in the window. The

window, or kernel, is usually square but can be any shape. The result of Median Filter lumbar portion of spine
disc images shown below

Fig.6.(a).CT scan Noisy Spine Disc image (b). Average Magnitude Image.

(c). Density of the Edge Length (d). Final Thresholding of edge map.
2.2. THE CANNY EDGE DETECTION:

The Canny algorithm can be used an optimal edge detector based on a set of criteria which include finding the
most edges by minimizing the error rate, marking edges as closely as possible to the actual edges to maximize

localization, and marking edges [10,11] only once when a single edge exists for minimal response. According to
Canny,

PRE-PROCESSING OF INITIAL POSITION OF EDGE PARAMETERSDETECTION
Step 1: Calculate the average magnitude

MeL 2= — ‘Ml 237 £ My 1,242

5l

2l
L1

Fist
-3
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Error Error
Medical Median Differencein | pfter ence in
S No Image Standard Filter S%g?nngq;?i%i Median Canny edge
' illustration | Value | segmentation % Filter | ogmentation
(%) (%) (%) segmentation
(%) )
CT Scan
1 noisy spine 8.51 8.55 8.52 +0.04 +0.01
disc image
Average
2 magnitude 7.73 7.79 7.76 +0.06 +0.03
image
Density of
3 edge length 7.00 7.07 7.01 +0.07 +0.01
image
Filtered CT
4 Scan image 6.44 6.35 6.43 -0.09 -0.01
5 | !ntd 5.90 5.96 5.92 +0.06 +0.02
position map ' ' ' ' '
Fine Edge
6 filtered 5.07 514 511 +0.07 +0.04
image

Table 2.Comparison between Median filter and Canny Edge Detection Algorithm for CT Scan Lumbar Spine Disc Image.

The optimal filter that meets all three criteria above can be efficiently approximated using the first derivative of
a Gaussian function.

2+ g0
GFi )= —— g
Step 2: Calculate the density of the edge length, The density of the edge length is calculated from
P €i1,2}
Li1,2% = ’

maxCil, 23
Where C(i,j) isthe number of connected pixels at each position of pixel.
Step 3: Calculate the Initial position of map from summation of density of edge Length and average magnitude.
L
20 WL, 20+ LOL, 20}
Step 4: Calculate the thresholding of theinitial position map.
If P{LZ) > Too
Then P(1, 2) istheinitial position of the edge following. And then we obtained the initial position by setting
Tmax 10 92% of the maximum value.

Fi1,2)=
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Fig.7.(8).CT scan Noisy Spine Disc image (b). Average Magnitude Image.

(c). Density of the Edge Length (d). Final Thresholding of edge map.

I11.RESULTS AND DISCUSSION

To further evaluate the efficiency of the proposed method in addition to the visua inspection, the proposed
boundary detection method numerically using the Hausdorff distance and the probability of error in image
segmentation. Where P(O) and P(B) are probabilities of objects and background in images. The objects
surrounded by the contours obtained using the five snake models and the proposed method are compared with
that manually drawn by skilled doctors from the Medical Hospital. From the above Table.2 shows the average
result of probability of Error in Image segmentation of median filter and canny edge detection algorithm were
compared with standard Medical values and aso predicts the error difference. Showing the results it shows the
Error difference value is very minimal and also negligible in median filter. So the Canny edge detection
algorithm produced nearer to the standard value. Fig.8 Shows the comparative analysis of median filter and
Medical standard value. Fig.9 Shows the comparative analysis Canny edge detection and the Medical standard
value which is collected from the standard Hospital.
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Fig 9. Comparative Analysis Graph for Canny Edge Detection value and Medical Standard value.

IV.CONCLUSION

In this paper, the comparative analysis of various edge detection algorithm like Median Filter and canny edge
detection algorithm out of which canny edge detection algorithm produced better result for noisy spine disc
image. So based on the result the proposed technique for boundary detection is applied it to spine disc image.
Our edge following technique incorporates a vector image model and the edge map information. The proposed
technique was applied to detect the object boundaries of noisy CT scan spine disc image where the well-defined
edges were encountered. The opinions of the skilled doctors were used as the ground truths of interesting object
of spine disc. Besides the visua inspection, the canny edge detection method was verified and evaluated using
the probability of error. The results of detecting the object boundaries in noisy images show that the canny
techniqueis very close to the standard value which was given by eminent doctors. We have successfully applied
the edge following technique to detect the object boundaries of spine disc image. The proposed method can be
applied not only for medical imaging, but can also be applied to any image processing problems.
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