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Dimensional Differences in Digital Images Taken
Directly and from Photographic Mirrors

Using 60 and 100 Millimeter Macro Lens
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Photograph provides information and reliable
legal evidence in clinical dental practice. This
study compared the dimensional difference in
digital images taken directly and from 5
photographic mirrors (2 coated glass mirrors and
3 stainless mirrors) using SLR digital camera
(Canon 450D) equipped with 60 and 100 mm
macro lens (Canon EF-S 60 mm {/2.8 and Canon
EF 100 mm {/2.8). The in vitro situation was set
up to control the photographic factor. Ten
photographs from each group were measured

using image analyzing software. The data of 19
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landmark distance from each photograph was
analyzed statistically using one-way ANOVA and
Scheffe’s multiple comparison (0=0.05). The
dimension of images taken from photographic
mirror was different from taken directly in a
range of 0.00-0.14 millimeters for 60 mm macro
lens and 0.00-0.24 millimeters for 100 mm
macro lens. The number of landmark distance of
images taken from photographic mirror that
significantly different from image taken directly
were lesser when 60 mm macro lens was used.
The image taken using 60 mm macro lens in
conjunction with coated glass photographic
mirror was not significantly different from the
image taken directly.Within the simulated
situation, it was concluded that image taken from
photographic mirror usually different from image
taken directly. The combination usage of 60 mm
macro lens and coated glass photographic mirror
provided the dimensional quality of image

comparable to image taken directly.

Keywords: Intraoral photographic mirror, Dental

photography
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Figure 1 Upper arch model of natural teeth (upper)
negative image (lower left) landmark

distance and symbol (lower right).
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Figure 2 Testing equipment for direct photography
(left) and mirror reflection photography

(right)
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Figure 3 Position of upper arch model and photo-
graphic mirror on the base
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Table 1 Mean and SD of 19 landmark distance on the digital image taken with 60 mm macro lens.

Mggro D CGl CG2 PS RCS1 RCS2
R9 5.94+0.03 5.90+£0.03 595£0.10 | 5.93+0.02 | 5.94+0.04 | 5.95+0.04
RS 7.69+0.04 | 7.62+0.02 | 7.65+0.05 7.69+0.05 7.70£0.04 | 7.67+0.04
R7 8.12+0.03 8.06+0.03 8.09:£0.08 8.11+0.04 8.10+0.03 8.07+0.04
R6 579+0.04 | 576£0.02 | 5.78£0.06 | 5.79+0.04 | 5.78+0.03 5.76+0.04
RS 8.45+0.06 | 8.40+0.03 8.44+0.06 | 8.46£0.04 | 8.54+0.03 8.41+0.05
R4 8.13+0.08 8.10£0.03 8.12+0.03 8.12£0.04 | 8.14£0.02 | 8.10£0.04
R3 6.86:0.03 6.8540.02 | 6.87+0.05 6.88+0.03 6.90£0.04 | 6.87+0.02
R2 7.21+0.03 721£0.02 | 7.25+0.03 724+£0.04 | 7.25+0.04 | 7.2440.03
RI 19.5040.05 | 19.52+0.05 | 19.53+£0.04 | 19.62+0.05 | 19.65+0.07 | 19.56+0.06
M 35.80+0.10 | 35.74+0.07 | 35.7840.10 | 35.92£0.09 | 36.00£0.09 | 35.78+0.12
Ll 19.7540.06 | 19.73+£0.04 | 19.77£0.06 | 19.79+0.05 | 19.80+0.05 | 19.71+0.06
L2 6.95£0.02 | 6.98+0.02 | 6.99+0.03 7.03£0.02 | 7.03+0.03 7.0240.03
L3 6.14£0.02 | 6.10£0.02 | 6.130.04 | 6.18£0.02 | 6.16+0.03 6.16:0.03
L4 7.85+0.04 | 7.86£0.02 | 7.85:0.04 | 7.91+0.02 | 7.91+0.04 | 7.89+0.03
L5 8.15+0.05 8.17£0.04 | 8.17+0.04 | 8.22+0.02 8.21+0.03 8.19+£0.03
L6 4.69+0.02 | 4.67+0.03 | 4.6840.02 | 4.68+40.02 | 4.64+0.03 | 4.68+0.04
L7 7.49+0.03 7.4620.03 7.47+0.03 7.52£0.04 | 7.52+0.03 | 7.50+0.04
L8 7.09£0.04 | 7.1120.04 | 7.1120.04 | 7.13+0.03 7.15£0.04 | 7.13+0.04
L9 5.66+0.03 5.6440.02 | 5.67+0.03 5.66+0.03 5.66+0.03 5.66+0.03

D=direct; CG=coated glass; PS= polished stainless; RCS=rhodium coated stainless
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Table 2 Mean and SD of 19 landmark distance on the digital image taken with 200 mm macrolens.

Marco D CGl1 CG2 PS RCSI1 RCS2

100

R9 5.90+0.03 5.93+0.04 5.95+0.03 5.95+0.01 5.93+0.03 5.93+0.02
R8 7.60+0.04 7.70+0.03 7.69+0.03 7.734£0.03 7.7240.05 7.69+0.04
R7 8.00+0.04 8.03%£0.03 8.03+0.04 8.08+0.03 8.05+0.03 8.04+0.03
R6 5.74+0.02 5.81+0.02 5.80+0.02 5.79+0.02 5.79+£0.03 5.78+0.03
RS 8.39+0.04 8.59+0.04 8.58+0.04 8.63+0.03 8.59+0.05 8.55+0.05
R4 8.10+0.02 8.19+0.04 8.18+0.03 8.22+0.02 8.22+0.05 8.19+0.02
R3 6.89+0.03 6.92+0.02 6.85+0.03 6.97+0.03 6.97+0.02 6.94+0.03
R2 7.18+0.03 7.22+0.03 7.25+0.03 7.26+0.03 7.2940.03 7.2540.02
R1 19.40+0.06 19.32+0.07 19.39+0.05 19.48+0.03 19.48+0.04 19.38+0.04
M 35.62+0.08 35.584+0.10 35.68+0.09 35.8340.05 35.8440.08 35.634£0.07
L1 19.58+0.05 19.62+0.04 19.67+0.06 19.73+0.03 19.66+0.05 19.60+0.05
L2 6.92+0.03 6.93+0.04 6.93+0.02 6.96+0.02 6.94+0.02 6.94+0.03
L3 6.04+0.04 5.97+0.03 5.97+0.02 6.00+0.02 5.99+0.02 5.97+0.02
L4 7.79+0.04 7.77+0.03 7.78+0.03 7.82+0.04 7.79+0.02 7.77+0.03
L5 8.01+0.05 8.08+0.04 8.10+0.03 8.11+0.03 8.10+0.03 8.05+0.03
L6 4.57+0.03 4.58+0.03 4.59+0.02 4.58+0.03 4.57+0.02 4.58+0.02
L7 7.45+0.04 7.40+0.04 7.45+0.03 7.46+0.03 7.46+0.04 7.4240.04
L8 7.00+0.04 6.96+0.03 6.99+0.02 7.02+0.04 7.01+0.03 6.96+0.04
L9 5.60+0.02 5.61+0.03 5.61+0.03 5.62+0.03 5.60+0.02 5.59+0.03

D=direct; CG=coated glass; PS= polished stainless; RCS=rhodium coated stainless
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Table 3 The location on the image taken from photographic mirror that landmark distance was
statistically different from those taken directly when using 60 mm macro lens.

Macro 60 RO | R§ | R7|R6|RS|R4|R3|R2|RI | M| Ll |L2|L3|L4|L5]|L6|L7| L8| L9
£ | cal
g
£ | e
o
_ | ps X X X | X
=
g
£ | RCSI X X | X X X | X | X
=
5
RCS2 X
CG=coated glass; PS= polished stainless; RCS=rhodium coated stainless
x |Statistical difference from direct image significantly (c0=0.05)
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Table 4 The location on the image taken from photographic mirror that landmark distance was

statistically different from those taken directly when using 100 mm macro lens.

Macro 100 [ RO [R8 [R7[R6 [Rs [Ra [R3[R2[Ri [ M [Li 23 fafus|e[rr]us]uo
£ | cal X X | X |x X | X X X

g

S| ca | X |X X | X | X X X X X

s x| x| x x| x x| x|[x|x|x|x X

E

£ | RS X X | x| x| x|x|x|x]|x X X

[5]

g

RCS 2 X X | x| x|x X
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CG=coated glass; PS= polished stainless; RCS=rhodium coated stainless
E Statistical difference from direct image significantly (20=0.05)
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