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Abstract

For many vears, observations of gingival color has been a popular arca of dental research.
However these methods are hard to analyze for any other than the different base conditions and colors.
Thus we Introduced an alternative nethod using image analysis fo mcasure gingival color. For tic
research we perforined a dental examination on 30 female students,

The system is sct up by aligning the camera arca and facial arca. The subject’s chin is placed in a
Axed chin cup mounted 30 cm from the camera lens. Each image is acquired such that comparisons may
~e made with the original bite holder as well as a standard color scale. After converted to computer w¢
sed a curves dialog box for color adjustment. The curves dialog box allows adjustment of the entire (onal
-ange of an image.

The results of the analysis of the free gingiva compared 1o the attached gingiva arc that attached
zingiva was iore vivid red and vellow compared to the free gingival. In conclusion, the system described
zrein of digital capture and comparison of color images, analysis and separation in three channels of frec
ind attached gingival surfacc images and matching with colorimeiric scales may be useful for
xemonstrating the diversity of gingival color as well as analyscs of gingival health,
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Introduction basc conditions and colors. Another method

using colorimeter is a conveniend method

For manv vears. obscrvations of for comparing with visual color matching

zzagnal color have been a popular area of “7 However this method is limited in use

sental research. Special colorimetry and duc to the cost of the materials, being

zzlor chips have been emploved by many generally very expensive to implement. We

~esearchers to aid in estimation of gingival introduced here an alternative new method

zzlor 7. However thesc methods are hard using image analysis to measurc gingival
2z analvze for anv other than the diffcrent color.
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Materials and Methods

We performed a dental examination
on 30 female students in Kansai Woman’s
College. They were from 18 to 20 years of
age and had no obvious periodontal disease.
An experimental gingival area was
identified between the right lower canine
and the left lower canine. The limit of free
gingiva and attached gingiva was identified
using gutta percha point for mark. Half of
the point is inside the gingival pocket and
another half is outside. Two images were
acquired, one being inside and one outside
this point (Fig.1). After taking pictures,
converted to computer and image analyzed
by application software (Adobe Photoshop
5.5 : Adobe system)

Physical System

The system is sct up by aligning the
camera area (Sony LCD-700) and facial
area as shown in Figure 2. The subject’s
chin is placed in a fixed chin cup mounted
30 cm from the camera lens. Lip retractors
are used to allow uniform lighting of the
teeth and obtain unobstructed images *
Each image is acquired such that
comparisons may be made with the original
bite holder as well as a standard color scale
( casmach; youwa.Japan ) as shown as Fig
3. Analyzing original

Fig.1. The limit of free gingiva and attached
gingiva
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Fig.2. The system is set up by aligning the
camera and facial arca

Fig.3. Original bite holder with standard color
scale

Analysis of the photo image is done in the
following manner:

1. File> Open
Open your original file by digital
camera

2. Toolbox> the marque tool

3. Image> Crop
Use the marque tools to limit the
area for analysis

4, File> Save as
Save file as another name
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I. Window> Show channels> Color

channels > Red (Green, Blue) Fig.4

2. Image> Mode > Grayscale >Discard

other channels >0OK
Change RGB color to Grayscale F ig.5
3. Toolbox > the eyedropper tool
Click the eyedropper tool to your
request ( color bar)
4. Window > Show color
Read Lut index on the color bar
(better to include Black and White
color)
5. File > Save as.
Save as (for example 0001R.bmp)

Fig. 4. RGB color channels

Fig. 5. Gray scale

Analysis of many images at the
same time and with the subjects in identical
positions allows the determination of an
average index (standard location index).
Thereby providing comparison reference
points for validity of the measure as well as
a means for comparison for future
measures,
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Color adjustments and Analysis of
gingival color

1. In this study we used a curves dialog
box for color adjustment. The Curves
dialog box allows adjustment of the
entire tonal range of an image. With
Curves you can adjust any point along a
0-255 scale (LUT index). You can also
use Curves to make precise adjustments
to individual color channels in an
image. After adjusting all images to
standard index, analysis of each
gingival color is possible. File> Open
Open your original grayscale file (for
example 0001R.bmp)

2. Image > Adjust > Curves
Put input value % (original index)
output value % (standard index). Black
color makes shadows and White color
makes Highlights

3. Toolbox > the eyedropper tool
Click the eyedropper tool to gingiva
area and analyzing color scale. If color
scale is 100% this means Lut index is
0.Lut index = 255-(255 x color
scale(%))

Analyzing other colors similar to that
outlined above for the red scale.

Results

The results of the analysis of the free
gingiva compared to the attached gingiva
are shown in Table 1. Comparison of three
colors showed that Red was brightest,
followed by Green and Blue. Although the
largest difference was not observed when
comparing Red between the free gingiva
and attached gingiva, significant
differences were measured in the
comparison of free gingival and attached
gingival surfaces in both Green and Blue.
Next RGB color coordinates of the images
were converted into CIE by the simple
method. This analysis showed that attached
gingiva was more vivid red and yellow
compared to the free gingival.
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Table 1. The results of the free gingiva compare
to the attaced gingiva

Free gingiva Attaced gingiva
average | SD average | SD
R 210.6 6.5 206.6 6.7
G 153.2 T 140.8 10.3
B 147.8 8.0 132.4 10.7
Discussion

Gingiva exists in the oral cavity in

a continuity of complicated and curved

surfaces.! Therefore, as a method of choice

rather than colorimetry by optical

instruments, the method of visual color

matching by arranging attendant color

chips were employed in this study for

gingival color. We used a digital camera

interfaced with a computer, because it was

capable of acquiring digital images for

comparison with a color bar, measuring

Lut index and displaying and quantitying

the computed results.”

We can separatc the resulting color

image into multiple channels by using

image analyzing tcchniques for cxample

RGB. Images accrued in the lab have three

channels; CMYK images have four

channels. RGB assigns an intensity value to

cach pixel ranging from 0 (black) to 255

(white) for each of the three RGB

components in the color image. For

SIANEIE AR el calar i e an R
(red) value of 246, a G (green) value of 20,
and a B (blue) value of 50. On the other
hand when the values of all three
components are equal, the result is a shade

of neutral gray. When the value of all

components is 255, the result is pure white;
when the value is 0, pure black. For
examination of gingival color it is easier to
separate each channel rather than analyze
all at once. In present study, the results
show marked differcnces between the color
compositions of the free gingiva compared
to the attached gingiva. The Blue and Green
levels especially in the Lut index were
considerably higher than the Red. Most
previous visual research of the gingival
color indicates considerable contributions
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of red and violet, suggesting. Blue and
green are important for display. Since color
analysis of the most refractive colors
indicate additive complementary colors, in
this case Blue and Green are additive
complementary colors to red and violet.
Thus it is important to measure alterations
of Bluc and Green colorations in  the
examination of both the free and attached
gingival surfaces. In conclusion, the system
described here in of digital capture and
comparison of color images, analysis and
separation in three channels of free and
attached gingival surface images and
matching with colorimetric scales may be
useful for demonstrating the diversity of
color of gingival as well as analyses of
gingival health.
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