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Alignment of Stereo Endoscopic Images with Tissue Surface Models
Using 3D Distance Maps

O Yosuke NAKASUKA (Kyushu Univ.), Ken’ichi MOROOKA (Kyushu Univ.),
Tokuo TSUJI (Kyushu Univ.), and Ryo KURAZUME (Kyushu Univ.)

Abstract: This paper presents a new method for aligning between the partial shape of a tissue obtained from
stereo images and the tissue surface model . The proposed method uses a distance map whose each grid stores
the distance from the tissue surface. The use of the distance map enables to register the partial shape with the
tissue model without determining the correspondence between them. Since the correspondence determination is
generally time-consuming, the proposed method can achieve a real-time alignment.
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Fig.1 Flow of the proposed method.
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(a) Modell ) Model2

Fig.3 Liver model for experiment.
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Fig.4 Input depth images.

(a) Initial position ) After alignment

) After alignment

(d) Initial position

Fig.5 Sequences of alignment process.
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(a) Constrained (b) Non-Constrained

Fig.6 Correspondence of markers.

Table 1 Alignment error [mm].

WSS RS L

Modell Surfacel | 0.99 +0.12 1.44+0.23
Surface2 1.0+0.14 1.5+0.38

Model2  Surface3 | 0.95+0.058  1.2+0.078
Surfaced 2.4+0.39 2.7+0.17

Fig.7 Failed result.
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