
Aim:

• Reconstruct 3D liver surface based on stereo vision technique.

• Serve as intra-operative information for pre-operative to intra-operative 

registration. 
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Image-based navigation systems ultimately based on image pre-processing, 

segmentation, 3D modeling, registration and visualization techniques, 

increase the ability of the surgeon to plan and perform surgery safely and 

accurately.

Stereo laparoscopes have been introduced to provide a 

3D view of the organ for the surgeons intra-operatively, 

as well as to compute depth information of the organ. 

heart1 heart2

Methods MAE(mm) % Match MAE(mm) % Match

Proposed 2.16 ± 0.65 97.25 ± 1.13 2.14 ± 0.83 99.96 ± 0.11

QuasiDense[3] 2.33 ± 0.61 78.64 ± 2.00 2.26 ± 0.52 80.64 ± 1.87

FCVF[4] 4.43 ± 0.81 95.96 ± 1.57 4.21 ± 1.20 88.92 ± 2.38

Fig. 1 Overview of an image guided surgery system

Dataset [2]

• Cardiac phantom datasets with ground truth:  heart1 and heart2.

• Porcine liver datasets without ground truth: liver1, liver2 and liver3.

Fig. 2 Disparity results of heart1 and heat2.

(a) Original image (e) Proposed(d) FCVF[4](c) QuasiDense [3](b) Ground truth

Fig. 3 Estimated surface for liver datasets.

(a) Original image (b) QuasiDense[3] (c) FCVF[4] (d) Proposed
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INTRODUCTION

METHOD

The gray values and gradient of the two corresponding 

pixels in the left and right images are the same.

• Gray value

|Il i, j − Ir(i − di,j, j)|

• Gradient

|∇Il i, j − ∇Ir i − di,j, j |

The organ surface is smooth, so we assume that the 

disparity is smoothly distributed.

• Pixel wise |𝛻𝑑|

• Non-local          σ(𝑖,𝑗)∈𝛺𝑑
σ(𝑖′,𝑗′)∈𝑁𝑖,𝑗

|𝑑𝑖,𝑗 − 𝑑𝑖′𝑗′|

2. Disparity Up-sampling

A modified bilateral filter [1] is used for up-sampling.

1. Variational Disparity Estimation

RESULTS

Table. 1 MAE (mm) and % Match for phantom datasets heart1 and heart2. 

• Dense surface reconstruction 

method is proposed.

• Proposed method outperforms 

QuasiDense [3] and FCVF [4] in terms 

of accuracy and % Match. 

CONCLUSION

• Pre-processing of the stereo 

images: edge enhancement, etc.

• Taking into account edge 

information and occlusion in the 

energy function. 
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Up-sampled disparity 
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