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Abstract— In recent years, a revolutionary change has come in the field of image processing and its applications in the 
medical domain by implementing advanced techniques and procedures. This paper discusses standard procedures and 
improved techniques in the extraction of image data which are hidden in the narrow structures of bones and different parts of 
the human body.  
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I. INTRODUCTION 
 
In recent years, a revolutionary change has come in 
the field of image processing and its applications in 
the medical domain by implementing advanced 
techniques and procedures. In this paper, two 
techniques are discussed which are used to extract the 
hidden data in the narrow bone structures and at 
different levels of body. It is expected that, with these 
techniques, the cost of identifying and treating the 
diseases will get reduced. The first technique is 
X-mapping [1] and the second one is Intensity 
modulated proton therapy (IMPT). X-mapping mainly 
focuses on identifying the length and width of the 
affected area and IMPT [2] technique is mainly used to 
read the unstructured data in the continuous series. By 
using these techniques, doctors can easily read and 
diagnose the diseases. In X-mapping technique, a plot 
of region is identified, and on that region a pixel of 
high density value will be considered as the center 
point from where the x, y, z axis are started. These axis 
values cover the total affected area on the bone or any 
other parts of the body. Once the area is identified then 
IMPT (Intensity modulated proton therapy) technique 
plays the role in reading the unstructured data in that 
series by forming the image Pixel blocks, these blocks 
will collect the pixel values from low to high.     
 
II. TECHNIQUES 
  

A. MRI and CT image conversion 
In every application and technique related to medical 
data it is mandatory to plot and read into either CT or 
MRI image format, so that after any algorithm the data 
is formed in a usable format. These steps are data 
acquisition, data translation and Image neutralization 
(i.e digitization). Data acquisition needs the scanning 
of the patient by any CT or MRI system. The quality of 
the finished model changes directly and indirectly 
with the accuracy of the system and resolution of 

image data. Resolution of the image can be increased 
by decreasing the selected area. The longer scanning 
period required for a high-resolution scan must be 
weighed against increasing the patient’s exposure to 
radiation, scan time and cost, and patient discomfort. 
New spiral CT-scan technology allows faster 
acquisition of smaller slice intervals compared to 
traditional scanners that must translate the patient for 
each transverse section. MRI systems do not generate 
X-ray radiation, and can provide scans of nearly any 
planar orientation. MRI does not exclusively focus on 
hard tissue, reducing its suitability in rare cases.  
 
 Translation of the scan data always presents a 
challenge. Here, the manufacturer’s proprietary data 
storage format is converted into a standard image 
format. Since MRI/CT scanners produce an 8 to 12-bit 
grey-scale image [3], and most computer systems have 
standard 8-bit displays, some truncation of data 
normally occurs. Not all manufacturers’ formats are 
published, making their scans impossible to translate. 
Fortunately, many scanner manufacturers now 
publish their scanner formats which should increase 
the usability of many MRI/CT scans. 
 
 Image neutralization, or segmentation, extracts the 
useful portions of the patient scanned image, greatly 
reducing the amount of data needed to describe 
anatomical features. Depending on the software used 
and the quality of the bone being segmented, 
automated digitization may be possible. However, 
manual segmentation is often required due to the 
inconsistent density of the patient’s hard tissue. When 
metal implants are present, MRI/CT scatter occurs, 
causing create molds since the material is malleable to 
surgical equipment.   
 
These are basic conversion steps for any type of image. 
After the introduction of the image conversions, now 
we will look into the techniques which are used to 
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retrieve the hidden data in bones or any other parts of 
the human body. 

B. X-MAPPING 
X-mapping is a technique used to identify the 

region of a human body. This technique uses three 
diagonal attributes like X, Y, Z. These three diagonal 
elements start from a region where the coordinate 
point has selected on the region. The centre point 
normally identify has the highest gray value ratio of 
the pixel [4]. Once the centre point identified the three 
diagonal elements starts plotting into three different 
directions up to a mark, where +/- i. Where i is the 
average value of the pixel of the in that region.  

 

 
 

Fig. 1. X-mapping technique on throat joint. 
 
The accuracy of the system is concern to many 

developers. It involves the scanner capabilities and 
scanning producer affects the results of the system 
accuracy. All the three directionals will read the data 
which are near or adjacent to the pixel values.  After a 
successful calculation the value is passed to the next 
series.  

 
 Area () represents equals large-sigma with bounds 
 
A = area(mx)/M 
B = area(my)/M 
C = area(mz)/M 
 
Where m = mass (or the value at the specified  

   coordinate) 
Where x = the x (or first) dimension 
Where y = the x (or second) dimension 
Where z = the z (or third) dimension 
Where M = total mass over three dimension (easy to 
do  

   using a triple sum function in matlab) 
Where (A, B, C) = will equal the new coordinates (in  
decimal format), 
but multiplying them by a multiplicative factor should 
fix  

 
To calculate triple area 
These are the steps: 
Data = <your data> 
 For z = 1: size (data, 3) 
For y = 2: size (data, 2) 
For x = 3: size (data, 1) 
Area_x = area_x+x*data(x,y,z) 
Area_z = area_z+z*data(x,y,z) 
End 
End 

End 
This program explains how three directional 
coordinates in each axis and how to calculate the 
region of the X, Y & Z using mat lab functions. The 
diagram also shows how a particular region has been 
selected with these functions.  At this stage significant 
features from the CT/MRI image are extracted to be 
subjected to selection and classification. The main 
purpose of the extraction is to reduce the original data 
set by calculating some properties that can be used to 
classify and to recognize patterns included in the input 
images. As a result, a feature vector which dimension 
is equal to the number of extracted features is 
obtained. These features should retain the essential 
information and should be different enough among 
classes for a good classification performance 
Moreover, the features used to classify the voxels [5] 
on each image may depend on the specific image and, 
consequently, the feature extraction process plays a 
decisive role in the classification performance and 
thus, in the overall segmentation process. The 
statistical features used in this work are classified into 
first order and second order features. First order 
features are derived from the gray level of a specific 
voxel and its neighborhood and the second order 
features are derived from the spatial relationship 
among different voxels.  

 

 
Fig. 2 Identified areas in the human body by X-mapping 
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Fig 2 shows how X-mapping can cover and select 
some parts in the body. It mainly consists of hard end 
objects which are to be diagnosis. Table 1 shows the 
comparing results of X-mapping with the similar 
technique like SOM.   

Measure X-mapping SOM 
Resolution  1000*1024 800*824 

 Bit Rate 16 (bit) 8 (bit) 
Speed of time 2.4 Sec 3.9 Sec 

Mapping Pipeline  Parallel 

Data base 100 Geno Data Unigynis 

Table 1. X-mapping vs SOM 
 

C. IMPT 
Intensity modulated proton therapy (IMPT) is a 
technique used to read the unstructured data in the 
selected region by the X-mapping technique. Here 
firstly, the volume image histogram is computed, 
which describes the probability of occurrence of 
voxel intensities and provides information 
regarding different tissues. A common approach to 
avoid processing the large number of voxels [6] in a 
MR consists in modeling the intensity values as a 
finite number of prototypes, improving the 
computational effectiveness. Where the voxel 
intensities are modeled by a mixture of Gaussian 
distributions or α-stable distributions. In this work, 
we use a SOM to model intensity values by a finite 
number of prototypes corresponding to the number 
of map units. The probability of each bin is 
computed as the frequency of occurrence of that 
intensity in the volume image divided by the total 
number of different intensity in the volume image 
divided by the total number of different intensities 
present on the image. Finally, the 1st bin is removed 
from the histogram since it contains all the 
background voxels. Thus, only information 
corresponding to the brain is stored. 
 
Histogram data including the intensity occurrence 
probabilities (pi), the relative position regarding the 
intensity value (bin number, bi), the mean of the 
probability values over a 3-bins window centered on 
the bin I (mi) and the variance of that window (σi2) 
are used to compose the feature vectors F = (pi, bi,  
σi2), pi, bi,  σi2 � R, bi � Z, which are the inputs of 
the SOM. 

 
Fig. 3 Simple application of IMPT Technique 

updated the ESTRO audience as to the status of PSI's 
new gantry, detailing a list of "must-have ingredients" 
that were considered during its design. First up, a 
pencil-beam scanning system needs a highly stable 
proton beam. This is achieved using PSI's 
superconducting cyclotron, which provides a stable 
250 MeV beam optimized for scanning. Lateral dose 
painting is enabled via magnetic scanning. Gantry 2 
can do this at speeds of 2 cm/ms in one direction and 
0.5 cm/ms in the other. This enables painting of a 
continuous 10 cm line (and moving to the next) in less 
than 10 ms. The system can also shape the proton 
fluence distribution along each line, by changing the 
intensity of the beam dynamically at the source. 
Efficient depth modulation requires an ability to 
rapidly change the beam energy. Here, the gantry has 
demonstrated energy shifts corresponding to 5 mm 
range steps in 80 ms, making the concept of 
volumetric repainting a reality. Another requirement 
for high-precision treatment is to deliver dose using as 
small a beam spot as possible. By optimizing the 
nozzle design [7], PSI researchers have achieved a 
spot size of between 3.5 and 5 mm sigma in the energy 
range 70–230 MeV. They have also developed a 
flexible beam control system (based around a Xilinx 
Virtex-II Pro FPGA) that supports delivery of spots, 
lines and contours. "The ultimate goal is to perform 
conformal scanning and IMPT without collimators 
and compensators”. 

 

 
Fig. 4 Shows reading of continuous data in the Human Body 

The layout of Gantry 2 - in which the gantry rotates 
from –30° to +180° as opposed to by 360° – is 
compatible with the use of a sliding CT for patient 
positioning. The potential use of beam's-eye view 
X-ray imaging, similar to kilovoltage portal imaging 
in photon radiotherapy. The idea is to shine X-rays in 
the same direction as the proton beam in 
synchronization with dose delivery. We hope to try 
this approach. Ultimately, this method could be used 
to realise image-guided proton therapy.  
 
At the end by using two techniques X-mapping and 
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IMPT the results and data has been processed 
successfully. Fig. 5 shows the clear identification of 
the hidden element in the bone structure. 
 

 
Fig. 5 Identified Hidden data in bone structures 

 
Here we are presenting some of the parameters and the 
values transforming through IMPT algorithm. These 
values are applied at 32 bit image rotations. The 
values may get varies depending on the selected 
region.  

Table 2 IMPT algorithm parameters. 
GA parameter Value 
Encoding type Binary vector 
Population size 30 
Crossover probability 0.8 
Mutation probability 0.03 
Selection algorithm Modified stochastic 

uniform 
Crossover algorithm Scattered crossover 
Mutation algorithm Gaussian with 

p-distribution  

CONCLUSION 
 
By using the two supervised techniques like 
X-mapping, IMPT it is clearly understood that in any 
data retrieve procedure from the hidden elements of 
the human body is maximum elevated and usable for 
better diagnosis diseases. With these two techniques, 
area identification, application and reading the 
elements of the affected area are easily done.      
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