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Fig. 4. Snapshots of the combined video obtained after off-line processing of data acquired during freehand and multimodal imaging. The panels show,
from left to right, the view recorded using an externally positioned camera; the white-light endoscopy video feed; the underwater view from the submerged
camera; and the progressive build-up of the 3D all-optical ultrasound (AOUS) image, where the vertical (height) axis was colour-coded. These video frames
were obtained at (from top to bottom)0m35s; 0m58s; and4m35s from the start of the experiment. The full video of this experiment can be found on-line
(youtu.be/AniNd5AACZs).

used to add therapeutic capabilities, such as photo- or radio-
frequency ablation.

To the authors' knowledge, this work presents the �rst
demonstration of multimodal (AOUS combined with white
light), real-time and co-registered 3D image acquisition, pro-
cessing and display. Housed within a commercially available
endoscope, the presented imaging probe and system show
great promise to signi�cantly improving image guidance dur-
ing interventional surgery.
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