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A Fast Joint Detection Method Based on Difficulty of Discrimination

MasAYOSHI KANOH,t SHOHEI KATOt and HIDENORI ITOHt

In the field of archaeology, reconstruction of earthenware imposes a heavy task on archae-
ologists. In order to reduce their task, we have developed a system, which can automatically
reconstruct earthenware from given potsherds. The system is required to detect a segment
to joint from potsherd correctly, by evaluation of salient values for shape of its contour lines.
In existent method, the salient values are calculated with fixed precision. The calculation,
thereby, makes the system computationally very expensive, when the number of potsherds
increases. In this paper, we introduce search control, Iterative Deepening, into joint detec-
tion, and propose JDID (Joint Detection with Iterative Deepening), which can efficiently
detect a segment to joint by dynamically changing its precision of salient value calculation;
depending upon complexity of shape of potsherd. We have also implemented an earthenware
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reconstruction system and performed drastic speedup of the reconstruction.
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Fig.1 Potsherds excavated from ruins.
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Fig.2 An earthenware reconstruction system.
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Fig.3 A contour
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Fig.4 A divided contour
image. by salient points.
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Fig.5 Sequential lines which represent a sub-contour with different detectable precision.
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Fig.6 A search tree on joint detection.
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(00Dooooo)

: false (0oooooDoo)

1 begin

2 R:=S5;

3 Q=4¢;

4 for eacha€ S

5 begin

6 R:=R\ {a}; %RO0 «000

7 for each b € R %a0b 0000000 7% 000
8 if (—y < W x 100 <~) then Q := QU {(a,b)}; %000 QO (a,b) D00

9 end

10 ¢:=1;

11  escape := false;

12 repeat

13 for each (a,b) € Q

14 begin

15 e0b00000 000000000000 si(a)0sg(b)000;

16 score := ss(s;(a), si(b)); % ss(a,b) 0 a0 00000D0O0DOODOOO
17 if (score < B) then Q := Q \ {(a,b)};

18 end

19 if ((si(a) = si—1(a)) and (si(b) = s;j—1(b)) for all (a,b) € Q) then escape := true;
20 =1+ 1
21 until (escape or |Q| < 1) %QI0QIOD00
22 if (escape) then ANS := (cl,c2) | ss(cl,c2) > ss(a,b) for all (a,b) € Q; %000000
23 if (|Q| =1) then ANS := (c1,¢2) € Q; %000000
24 else ANS := false; %000000
25 end.

07 0O0OO0OOOOOOOO JDID
Fig.7 JDID: Joint detection with iterative deepening.
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Fig.8 An example of reconstruction.
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Fig.9 Sub-contours considered when potsherds B3, B4,
B are joined.
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Fig.10 Output images.
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Runtimes.
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Fig.12 The variation of number of candidates caused by
iterations in JDID (35 pieces).
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