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ABSTRACT: Neck is robot part for human. The robotic platform of the neck bone was surrounded by muscles like 
steel spring the neck has a significant amount of movement and supports the weight of the head, but it is less protected 
than the rest of the neck, the neck can be vulnerable to injury and disorders that produce pain and restrict motion. In 
this work Density of Edge Length based Canny Edge Detection Algorithm has been proposed to pre processing of 
boundary detection of the MRI Scan Neck image. To find the correct boundary in noisy image of neck is still a difficult 
one. The proposed Canny Edge Detection algorithm has been used to detect the boundaries of neck image from the 
noisy image. The performance of proposed technique has been verified and validated with the standard medical values. 
The results show that the proposed technique performs well and produced very near to the optimal solution. This 
method is robust for all kinds of noisy images.  
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I.    INTRODUCTION 
 

Manual Material Handling (MMH), especially lifting, poses a risk to many and considered the prime cause of 
back pain and various other joint impairments. This in turn leads to increased worker compensation and loss of 
productive man-hours. Approximately one third of all jobs in industry involve MMH. Low back pain is one of the most 
prevalent and costly work related injuries. The study of the lifting posture, the amounts of weight the man can safely 
lift are the areas concentrated on by Researchers. Of all Manual Material Handling (MMH) activities, lifting is 
considered to be a major cause for neck pain, low back pain and neck injuries. Medical image processing is a field of 
science due to its advances technology and software breakthroughs. It plays a vital role in disease diagnosis and 
improved in medical area with patient care and helps medical practitioners to make decision in regard to the type of 
treatment. Various state-of-the-art equipments are available for human organs in digital form. Examples of such devices 
include X-Ray-based devices, Computed Tomography (CT), Magnetic Resonance Imaging (MRI), Ultrasound (US), 
Positron Emission Tomography (PET) and Single Photon Emission Computed Tomography (SPECT). In which, X-Ray 
is one the oldest and frequently used devices, as they are non-invasive, painless and economical. A x-ray makes 
images. of any bone in the body, including the hand, wrist, arm, elbow, shoulder, foot, ankle, leg, knee, thigh, hip, 
pelvis or neck.  
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Fig. 1. Human Posture Working with VDT 

 
Most cervical problems are due to degenerative changes that occur in the s and joints of the neck. Degenerative 

changes that affect the structures of the neck can cause the neck canal to become too narrow, a condition called neck 
stenosis. This may lead to pressure on the neck cord. Bone spurs that stick into the neck canal take up space, making 
the neck canal smaller. They can press against the neck cord or nerve roots. Pressure on the neck cord from neck 
stenosis can cause symptoms of myelopathy. Myelopathy may impair normal walking, hand and finger use, and bowel 
and bladder function. Doctors take these symptoms very seriously because severe myelopathy that is not treated may 
lead to permanent nerve or neck cord damage. Pressure on nearby nerve roots can cause radiculopathy and may 
produce pain, weakness, or sensory changes in the area supplied by nerves that go from the cervical neck to the 
shoulder, arm, or hand. The disk acts as a shock absorber between the bones in the neck. In cervical disk degeneration 
the normal gelatin-like centre of the disk degenerates and the space between the vertebrae narrows. As the disk space 
narrows, added stress is applied to the joints of the neck causing further wear and degenerative disease. The cervical 
disk may also protrude and put pressure on the neck cord or nerve roots when the rim of the disk weakens. This is 
known as a herniated cervical disk.  

 

 
Fig. 2. Human neck Bones 
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The neck is so flexible and it supports the head, it is extremely vulnerable to injury. Motor vehicle or diving 
accidents, contact sports, and falls may result in neck injury. The regular use of safety belts in motor vehicles can help 
to prevent or minimize neck injury. A "rear end" automobile collision may result in hyperextension, a backward motion 
of the neck beyond normal limits, or hyper flexion, a forward motion of the neck beyond normal limits. The most 
common neck injuries involve the soft tissues: the muscles and ligaments. Severe neck injuries with a fracture or 
dislocation of the neck may damage the neck cord and cause paralysis. The main focus of this work is to automatically 
detect the reason for neck pain from plain diagnostic x-rays using a series of sequential steps. Fig.1 shows the 
schematic diagram of Human neck. 

 
A. BONE SPURS IN THE BACK AND NECK  
 

Bone spurs, also called osteophytes, are enlargements of your body’s normal bone structure. As these enlargements 
progress, they may protrude into surrounding tissues, sometimes causing pain and other symptoms. Bone spurs can 
occur on virtually any bone, including on your vertebrae, but contrary to their name, they do not actually create a point. 
Rather, they are smooth structures that your body creates to repair itself after bones are exposed to pressure, stress, or 
rubbing over time. Bones conform to any pressure applied to them, and through the years, tendons (which hold muscle 
to bone) and ligaments (which hold bone to bone) can start to pull the bone from where it should be, stimulating the 
creation of bone spurs. As these protrusions grow and form, they sometimes impinge on a nerve, causing pain and 
debilitating symptoms. This figure is Bony Spurs in neck, colored X-ray. Bony spurs (osteophytes) grow from the 
vertebrae as a normal part of the aging process. They stabilize the neck when the s of cartilage between the vertebrae 
shrink and become less flexible.  

 Types of Bone Spurs  
o Neck Bone Spurs  
o Neck Bone Spurs  
o Cervical Bone Spurs  
o Lumbar Bone Spurs  

B. NECK BONES 
 There are 7 vertebrae (bones) in the neck.  
 Together they form the upper-most section of the vertebral column which is known as the "cervical neck".  
 They are labelled C1 to C7 with C1 at the top and C7 furthest from the head and adjoining the first vertebra of 

the next section of the neck.  
 Only two of the vertebrae of the cervical neck also have individual names. They are C1 which is called the 

"Atlas" bone, and C2 which is called the "Axis" bone. The atlas and axis bones are labelled on the diagram 
(above-right).  

 
Table 1. Shows the types of neck pains an its causes and Figure 3 shows the description of the neck image. Figure 

4 Shows the MRI Scan Human neck image. 
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Table. 1. Types of neck pain and its causes 
 

S. 
No 

Neck Pain 
cause / 

syndrome 
Description / Explanation(s) 

1 Postural 
neck pain 

Postural neck pain refers to pain in 
the neck and/or shoulders caused or 
exacerbated by postural habits such 
as holding the head/neck/shoulders 
in fixed protracted positions for long 
periods of time 

2 

Acute neck 
pain 
(unknown 
cause) 

If a sudden movement of the neck 
results in severe neck pain possibly 
companied by arm pain, muscle 
spasm and/or restricted movement of 
the neck then the problem resolves 
itself without intervention or 
identification of the structural cause  

3 Cervical 
spondylosis 

Cervical spondylosis results from 
on-going 'wear and tear' of the 
cervical vertebrae and the 
intervertebral s that separate them in 
the neck.  

4 
Cervical 
myelopathy 
 

Cervical myelopathy is due to 
pressure on the neck cord leading to 
dysfunction of the nerves below the 
area of pressure. It is therefore a 
condition of the nerves. 

5 

Rheumatoid 
arthritis  
(in the 
neck) 

In general this can result in joints 
becoming painful, swollen, and stiff. 
Rheumatoid arthritis in the neck 
(cervical neck) often involves the 
atlantoaxial joint which is the 
articulation between C1 (the "atlas" 
bone) and C2 (the "axis" bone).  

6 
Klippel-Feil 
Syndrome - 
Rare 

In general, thoracic outlet syndrome 
can affects nerves, result in pressure 
on blood vessels - affecting 
circulation, and cause pain, tingling, 
swelling and/or weakness.  

7 

Thoracic 
outlet 
syndrome - 
Rare 

The thoracic outlet is the area 
between the rib cage and clavicle 
bone (which is also commonly 
referred to as the "collar bone"). 

8 
Neoplasms 
in the neck 
area - Rare 

" Tumours originating in the cervical 
neck (neck bones) are rare. When 
tumours are found in this area they 
are often found to have originated 
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elsewhere in the body and are 
therefore said to be "secondary 
deposits". 

9 
Osteitis in 
the neck 
area - Rare 

Osteitis is a general term for 
inflammation of bone.  
Osteitis in the neck area (called 
"cervical neck osteitis") is 
uncommon, but not unheard-of, in 
many developed countries.  

 

 
Fig. 3. Description of the neck 

 

 
Fig. 4. MRI Scan neck image 

 
The empirical quantities of the neck bone components used in shirazi-Adl’s study are shown in Table 2. 
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Table 2: Empirical Quantities of Neck bones 
 

Material Young’s 
Modulus (Mpa) 

Cross Section 
Area(mm2) 

Anterior 
Longitudinal 7.8 63.7 

Posterior 
Longitudinal 10 20.0 

Ligamentum Flavum 15 40.0 
Transverse 10 3.60 
Capsular 705 60.0 
Interspinus 10 40.0 
Superspinus 8 30.0 
Iliolumbar 10 26.4 

 
II. PROPOSED WORK SEQUENCE 

  
 The Block diagram of the proposed system of Image edge detection technique is shown in Fig.5. The different process 
sequence is involved in this system is given in below. The Original image is obtained from the MRI Scan image centre and then it 
will be incorporated by using canny Edge Detection algorithm based on density of edge length. The results have been verified and 
analysed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.5. Flow diagram of proposed method 
 
 
 

MRI Scan Neck Image 

Edge Detection 

Image Processing for Edge Detection 

Canny Edge Detection Algorithm 

Calculation of Density of Edge Length 

Initial Position Mapping 

Final Thresholding Mapping 
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III. CANNY EDGE DETECTION ALGORITHM 
 
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 only once when a single edge exists for minimal response. According to Canny, the 
optimal filter that meets all three criteria above can be efficiently approximated using the first derivative of a Gaussian 
function.  

 
 

     ------------------[1] 
                                             
Step 1: Calculate the average magnitude 
 

   
                                                -----------------[2]     

     
      
Step 2: Calculate the density of the edge lengthThe density of the edge length is calculated from  

 

         ------------------[3] 
 
Where C(i,j) is the 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. 

  -----[4] 
 
      

Step 4: Calculate the thresholding of the initial position map. If 
 

        ----------------------[5] 
 
 
Then P(1, 2) is the initial position of the edge following. And then we obtained the initial position by setting Tmax to 
92% of the maximum value.  
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Fig.6. (a). MRI Scan Noisy Neck image, (b). Average Magnitude Image, (c). Density of the Edge Length,  

(d). Processing Sequence, (d). Initial Position map,  
(e). Final Thresholding of edge map 

 
From the above figure 6(a) to 6(e) and the analysis we can able to predict the proper and suitable initial position.   
 
A. FINAL FILTERING 
 
       Using a statistical test and we are able to obtain the intensity of the neck  image.  
 
 

  (7) 
-------------------[6] 

 
Statistical test is also known as Hypothesis test. The filtering process is ended with high resolution edge value. The Fig 
7(a) to 7(e) shown that the final filtering process sequence with final filtered images. The output image is having high 
resolution of filtered surface. Fig. 8 Shows the Graphical noise signal in each stage. 

 

 
Fig 7 (a). A Normal Neck  image 
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Fig 7 (b). Initial filtered image 

 

 
Fig 7 (c). Binary Edge detection image 

 

 
Fig 7 (d). Edge corrected image 
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Fig 7 (e). Final corrected edge filtered image 

 
 

 
Fig 8 (a). A Normal Neck image Noise Signal 

 

 
Fig 8 (b). Initial filtered image Noise Signal 

 
 

 
Fig 8 (c). Binary Edge detection image Noise Signal 
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Fig 8 (d). Edge corrected image Noise Signal 

 
 

 
Fig 8 (e). Final corrected edge filtered Noise signal 

 
IV.RESULTS AND DISCUSSION 

 
To further evaluate the efficiency of the proposed method in addition to the visual 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.  

 
Table 3. Average Results of Probability of Error  

in Image Segmentation 
 

S.No Image 
illustration 

Canny Edge 
Segmentation 

(%) 

Medical 
Standard 

Value 
(%) 

Error 
Difference 

(%) 

1 
MRI Scan 
noisy neck  
image 

8.52 8.51 +0.01 

2 
Average 
magnitude 
image 

7.76 7.73 +0.03 

3 

Density of 
edge 
length 
image 

7.01 7.00 - 0.01 
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4 
Filtered 
MRI Scan 
image 

6.43 6.44 - 0.01 

5 
Initial 
position 
map 

5.92 5.90 0.02 

6 
Fine Edge 
filtered 
image 

5.11 5.07 0.04 

 
From the above Table.3 shows the average results of probability of Error in Image segmentation of canny edge 

detection algorithm and Medical standard value and also predicts the error difference. Showing the results it shows the 
Error difference value is very minimal and also negligible. So the proposed techniques produced nearer to the standard 
value. Fig.9 Shows the comparative analysis of canny edge detection value and the Medical standard value which is 
collected from the standard Hospital. 

 
Fig 9. Comparative Analysis Graph for Canny Edge Detection value and Medical Standard value 

 
V. CONCLUSION 

 
The proposed technique for boundary detection is applied it to neck 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 MRI Scan neck image where the well defined edges were encountered. The opinions of the 
skilled doctors were used as the ground truths of interesting object of neck. Besides the visual inspection, the proposed 
method was verified and evaluated using the probability of error. The results of detecting the object boundaries in noisy 
images show that the proposed technique is 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 neck 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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