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Study of Setting Landmarks and Frequency 
Control on Digital Cephalogram

Abstract
We applied Fourier transformation to investigate characteristics of the space 
frequency in digital cephalogram and examined the appropriate image processing 
conditions. Research materials were lateral cephalograms taken on the first visit 
of patients, who underwent orthodontic treatment. The following 8 measurement 
points (Sella, Na, Or, Ptm, Ans, Pns, Po, Pog) were selected from the imported 
images. Image processing was performed using image analysis software (NIH 
Image). Fourier transformation was performed in the surrounding area (512×512 
dot)of each measurement point. The relationship between space frequency and 
power spectrum was made based on the data obtained by conversion. The X-axis 
showed space frequency and the Y-axis showed power spectrum (concentration 
difference of the image). The space frequency character at each measurement 
point was evaluated. In results, the space frequency was 0.05-0.97 cycle/mm 
at all measurement points, suggesting a large power spectrum. It was found 
that the power spectrum change amount was small for all measurement points 
at a frequency band over 1.0 cycle/mm. The present study investigated the 
characteristics of the frequency band for the anatomical objects of the skull in 
the maxillofacial area using cephalogram. The anatomical objects investigated in 
the present study are used in orthodontic treatment. If the space frequency of 
the target objects is analyzed using the same method at each department, clear 
images of accentuated target objects can be obtained. The method used in the 
present study can be widely applied not only in the dental field, but also medical 
field.
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Introduction
In orthodontic dentistry, a cephalogram is used to analyze facial 
skeletal morphology. Digital technology has markedly progressed 
in recent years and digital radiography has been widely used in 
medicine. Digital radiography used in the medical field includes 
digital x-ray, MRI, and CT images. However, there have been few 
reports on image processing conditions and these conditions 
were arbitrarily set at each facility. Since the target subject is 
different depending on the department, it is difficult to use the 
same imaging condition. A high-precision image is important 
for accurate diagnosis; therefore, it is important to evaluate the 
imaging condition of the digital radiography to avoid oversight 
and misdiagnosis. If the imaging condition is not set properly, 

superior machines cannot work effectively. We have reported 
that digital cephalogram using CR allows arbitrary setting and 
changing of the space frequency; therefore, it is easy to see 
compared with film/screen cephalogram [1,2]. We applied 
Fourier transformation to investigate characteristics of the space 
frequency in digital cephalogram and examined the appropriate 
image processing conditions.

Materials and Methods
Research materials were lateral cephalograms taken on the 
first visit of patients, who underwent orthodontic treatment 
in the department of orthodontics at our clinic (Figure 1). The 
dose condition was 74 KVp, and irradiation time was automatic 
processing. Imaging condition was linear tone, each image 
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coordinate was not stressed. Image processing was performed 
using image analysis software (NIH image). The following 8 
measurement points : (Sella, Na, Or, Ptm, Ans, Pns, Po, Pog) 
were selected from the imported images. Fourier transformation 
was performed in the surrounding area (512 × 512 dot) of each 
measurement point (Figures 2 and 3). The graph showing the 
relationship between space frequency and power spectrum 
was made based on the data obtained by conversion. The X-axis 
showed space frequency and the Y-axis showed power spectrum 
(concentration difference of the image). The space frequency 
character at each measurement point was evaluated (Figures 
4-7).

Results
Figures 4-7 are graphs showing the results at each measurement 
point. The space frequency was 0.05-0.97 cycle/mm at all 
measurement points, suggesting a large power spectrum. It was 
found that the power spectrum change amount was small for all 
measurement points at a frequency band over 1.0 cycle/mm.

Discussion
Figures 4-7 showed the results of 8 measurement points. The 
concentration difference of the image was accentuated by 
emphasizing space frequency of 0.05-0.97 cycle/mm and a 
clearer image was fabricated. Figure 8 shows the Sella image with 
accentuated space frequency. The present study investigated the 
characteristics of the frequency band for the anatomical objects 

of the skull in the maxillofacial area using cephalogram. The 
anatomical objects investigated in the present study are used 
in orthodontic treatment (Figure 8). If the space frequency of 
the target objects is analyzed using the same method at each 
department, clear images of accentuated target objects can be 
obtained. The method used in the present study can be widely 
applied not only in the dental field, but also medical field.

Digital cephalogram.Figure 1

Point Sella (512 × 512 dot).Figure 2

Image converted using Fourier transformation (low 
frequency band in the centre and high frequency band 
on the outside).

Figure 3
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Relationship between space frequency and power 
spectrum (Or, Ptm).

Figure 4

Relationship between space frequency and power 
spectrum (Ans, Pns).

Figure 5

Relationship between space frequency and power 
spectrum (Po, Pog).

Figure 6

Relationship between space frequency and power 
spectrum (Sella, Na).

Figure 7
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Point Sella (Image that accentuates the space frequency 
0.05-0.97 cycle/mm).

Figure 8

Conclusion
The space frequency was 0.05-0.97 cycle/mm at all measuzrement 
points, suggesting a large power spectrum. It was found that the 
power spectrum change amount was small for all measurement 
points at a frequency band over 1.0 cycle/mm. The present study 
investigated the characteristics of the frequency band for the 
anatomical objects of the skull in the maxillofacial area using 
cephalogram. The anatomical objects investigated in the present 
study are used in orthodontic treatment. If the space frequency 
of the target objects is analyzed using the same method at each 
department, clear images of accentuated target objects can be 
obtained. The method used in the present study can be widely 
applied not only in the dental field, but also medical field.
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Fourier transformation
Fourier transformation is one of the data analysis methods to 
evaluate data, such as image and audio, objectively by using the 
Fourier transformation method. In short, it separates the layers 
of different frequency and demonstrates with respect to each 
frequency. It is used as an algorithm to convert time domain 
data to frequency domain data. The Fourier transformation is an 
important technology in signal processing, and used for spectrum 
analysis as a frequency analysis method. Digital images can be 
expressed as two-dimensional frequency signals by using Fourier 
transformation; therefore, it is used for image processing [3,4].
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