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Reconstruction algorithm for dental panorama based on cone beam CT image
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Abstract: When dental panorama was automatically reconstructed based on the three-dimensional image data of cone beam
CT images, the existing algorithms could not reconstruct the dental panorama if the occlusal plane of maxilla and mandibule
in cone beam CT image did not parallel to the horizontal plane. A new automatic method was proposed in the paper to solve
the problem. According to the imaging principle of conventional dental panoramic radiograph, the deviation angle in the

maximum intensity projection image along the coronal axis was firstly calculated, and the three-dimensional data field was
rotated. Secondly, the dental arch region in the maximum intensity projection image along the vertical axis was segmented,

e

]

[

and the dental arch curve which was required for the panorama reconstruction was fitted based on the dental arch region.

Finally, the dental arch curve was discretized and extended along the vertical axis to obtain the discretized dental arch

surface, and the panorama was synthesized by re-sampling. Massive experiments have proved the proposed algorithm can
solve the problem of geometric distortion caused by the occlusal plane of maxilla and mandibule which doesn't parallel to
horizontal plane, and reconstruct the dental panorama well.

Key words: cone beam CT; dental; dental arch; panoramic image; X-ray panoramic imaging technique
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MIP: Maximum intensity projection
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c: Fitted line d: Projection of rotated image
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Fig.2 Correction of deviation angle
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Fig.3 Segmenting dental arch region
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1.4 =R

THE I I 5 28Uk U5  wiaT RFEG L
GBS A R R D i AU S il 3
SERRIT IR, BT AT B0 = 4k 1 e B AE o 5 i iy
TR TT ) b SRAE  SRAERTE RS 5 B2 75 XA,
T LR T b G s 24 =5 7 ) Ry 4 /NSO , bz
TR I S ST AR . RN 5 il oF 5
LTI BT ] A RE AR, BT AR S AE e N T
KRS RO, RS =4k, K 5a 2 5 4AE KT
Mo i Xi's - A iU VA Wt G SR K411 2 R
4, R — RIEL O MR RS, 25 R (& 5b
FI7R o M X RS IF B, 5t R A B AR R
25 55 i B A B AN CT . A
4 SR B A% CBCT =44y oF =5 4 5 1)
|1 Radon 2846 , & ig— s CT{ELIE X WA 2R
LORFER CTEA BB, a6 s BN
F 5 MRS, 568 CBCT =B B K

A,
7%

=
N

e

455{

7
'\

S

/)

s =

iy
/7
W)
L

u

l["

a: Position of dental arch curve b: Location of sampling
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Fig.5 Synthesizing panorama
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Fig.6 Experimental results of two groups

Fig.6 a, b, ¢ were respectively curved planar image, maximum density image and average value image of the

first data. Fig.6 d, e, f were respectively curved planar image, maximum density image and average value

image of the second data.
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