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A Method for Detection of Occlusal Position Using a Robust Estimator
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MasAYOsHI KANOH, 8 KyoJi HASHIMURA, 22 SHOHEI KATO*
and HIDENORI ITOH?

We have developed a system that enables dental prostheses to be designed on a computer.
The occlusal position for the upper and lower jaw objects should be found when designing
dental prostheses on our system. However, there is often great difficulty in manually finding
this position. To reduce this difficulty, we considered finding it and occluding jaw objects
automatically. In positioning upper and lower jaw objects, some regions, such as teethridges
and sides of teeth, do not completely close on one another, even if these objects are occluded.
The evaluation value for these regions is determined to be an error, and consequently find-
ing the occlusal position requires robust assessment. In this paper, we propose a method of
evaluation using a robust estimator, the M-estimator. We also propose an algorithm applied
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multi-resolution representation to improve runtime.
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Fig.1 System overview.
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Fig.2 Range image.
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Fig.3 Process to estimate occlusal position.
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Fig.4 Initial state.
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Fig.5 Flow for creating 2D image (lower jaw).
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Fig.6 Evaluation of occlusion with 2D image.

0000000000000000000000000
0000000 20000000000000000
0000000000000000000000000
000000000MOO0OO0O0O0O0OO0O0000000
000000000000000000000000
00000000000000000000000
0000000000000 0000 MOOOD
0Oo0DoO000o0o0oo
00 3.4 0004000000000 (AY,BEY)
ooooooooooooooBRYnoooooo
Ot=(u,v)000O0DODO0O0O0D0OOOO00O0000O
000 600MO0O0O0OAY OO0 (4,5) 000
000000000000000

R,’Y,t R/—Y

ey =) =D (3)

000 e00000000AY O +00000000
ooooo BREYpooooooooMooooo
gbooooboooooboo

M(AY,BRY ) =
Ryt . Rt
DD oty - ming i) (@
i g ’

0000cO00D0O0ODOOOO0O0pO MOOOOOO

ooo a
gobooooooooooboooboooooooo
goooooo

MOOOODODOOODOOO0O0OO0O000000
0000 Geman O McClured p 00 00000

(5)

x
o+ a2’

c=10000000 7000000000200
goobodoooooooo1ob0oboooooooa
gooboddooboooooooooooooooa
Jobd0doodooooooi10oooooooaa
go00OD0o0ooOoOoOooaa

gooooobO0o0o0o0o0o0oooobboooooao
000000 eOdOD0OODOOODODOOOODOOOO

p(z,0) =



Vol. 45 No. 9

1
p(x.0)
0.8

0.6
0.4

0.2

0
-10 -5 0 5 10

X
0 7 Geman O McClure p 0000 = 1.00
Fig.7 p function of Geman and McClure (o = 1.0).

gooooboboooooooobooboboooooooo
oooooooooooMOOOOOOOOOOO
goboooooooooooooocoooooooo
OU000Op00000DO (B)0DO0DODOOOODOODO
gool1ooooooobooooooooooooon
gooooooooooooooMOOODDDOO
gooooobooooboooo

4. DO00OO0OO0OOOOOO0OO0O

0000D000000000000000000
000000000000000000000000
0000000000 20000000000000
300000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000
00000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000 {R,t}
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000

00000000000000000000000
000000000000000000000000
00000000000

080000000000000D0DNOO0OOO

O00000O0ON 0000000000k =
1,---,N)0000000000000000000
O000000000< -1 <7 00000000
0ooo

correct()0 0000000 v 0000000 k1
00000000000000 +000000000

ooooooooobo 3bocooooooooooboobooooo 2211

000000000000000
00 :000000000A408
00 :00000 (R, t)

1 begin
2 k:= N; % NOOOOOoOoooo
3 R:=1I; % I00000
4 t0O0000A BOODOODO v, 0000;
5 repeat
6 error := oo;
7 R' =R
8 t =t
9 Aveooo sRY ooo;
10 for each R’ € SRk
11 begin
12 BRv: poo stooo;
13 for each t' € St;
14 begin
15 e::M(A7k,BR/’7k,t’);
16 if (e < error) then
17 begin
18 error 1= e;
19 (R, ¢ := (R,t);
20 end
21 end
22 end
23 (R,t) .= (R, t");
24 if (v =71) %~ 000000
25 then escape := true;
26 else
27 begin
28 t := correct(vg, Yk—1,1);
29 k:=k—1;
30 end
31  until (escape)
32 end.

08 OO00ODOoOOoOoooooo
Fig.8 Detection algorithm for estimating occlusal
posision with multi-resolution representation.
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