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The Three-stage training strategy:  

1. Relative Depth SiLog, Proj, Cont  

2. Anchor Points Focal  

3. Segmentation CE  

Loss

• Projection loss: the mean 3D distance error on the 

foreground pixels of predictive and GT mask.

• Continuity loss: the local standard deviation predictive 

depth on foreground pixels of pred mask.

Metric:

• Mean Accuracy Distance (𝑝𝑟𝑒𝑑 → 𝐺𝑇 distance). CR@5cm 

(Rate of GT with pred within 5cm).
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Configurations

Anchor points / DLO points

• Select Anchor •Calculate scaler

• Robust on fewer training data (train and test for each DLO).

• Only 1.5% image pixels belong to DLO. Only 0.3% image 

pixels are DLO pixels with reliable depth.

The proposed algorithm is four-folded: 

1. RGB Segmentation (PP-LiteSeg)

2. Relative Depth Estimation (Depth Anything V2)

3. Relative-to-Metric Scaling Transformation

4. Recovery Fusion

DLO dataset is captured in real world.

• Handheld monocular RGB-D camera.

• 20 configurations of both blue and yellow Ethernet cables 

(diameter: 0.6cm).

• 6,840 and 4,636 RGB-D pairs.

• The generated pseudo-GT depth image 𝐷∗ is

Visualization of our proposed method.

• The proposed method achieves SOTA and is the only one 

with MAD less than 5cm.

1. The first end-to-end framework that directly recovers a 

spatially accurate 3D shape of a DLO from flawed RGB-D 

input. 

2. SOTA results on real world challenging DLO with real-

time inference (0.031s/frame): mean distance error of 

4.3cm (1.4cm median), mean recovery rate of 69.4% 

(93.8% median).

3. A modified distance loss term that compensates for the 

discrepancy between the pin-hole camera model and 

Euclidean space.

4. Open-sourced codes, the dataset, and the data collection 

tool with a GUI front-end.

The depth data of Deformable Linear Object (DLO) is 

severely affected by geometrical and optical errors due to its 

thin diameter and reflective surface.

The proposed method recovers DLO point cloud from 

noisy input monocular RGBD data.
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