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IV. Training Objective

Classification 
loss

Shape 
matching loss 

Range loss

Final loss
function

Quantitative Evaluation on Apollo 3D Lanes Synthetic dataset [2]Abstract. We present a method to detect 3D traffic lines from single RGB 
images. To overcome limitations of discrete anchor- or grid-based approaches 
we propose a parametric lane representation based on sophisticated B-Splines.

Anchor-based
(Gen-LaneNet [2])

Polynomials of 3rd 
and 5th degree B-Splines of 3rd degree

Lane detections using different representations for typical road shape

Standard test set

Rare Scenes test set

Visual Variations test set
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In future we investigate:
• Ways to improve height estimation
• Better initialization strategies with 

3-component representation
• Weakly supervised approaches

using 2D ground truth

In summary:
• Parametric representations show 

benefits over discrete anchor-based
• B-Splines of 3rd degree sufficient to 

model complex road shapes
• SOTA performance of 3D-SpLineNet

• A new representation to model 3D lanes with parametric B-Splines
• An end-to-end-trainable detection network called 3D-SpLineNet
• SOTA performance on Apollo 3D Lanes Synthetic benchmark
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• Outperforming anchor-
based on all test sets

• Strong gap in detection 
rate even on complex 
Rare Scenes set

• Lower geometric errors
wrt. almost all criteria

• Room for improvement 
for far-range 𝑧-error
à Architecture / IPM

• Modified ERF-Net Network 
outputs multi-channel feature 
maps instead of seg. map

• IPM Layer transforming feature 
maps to top-view

• Fully-Conv. Detection Head
• Trained end-to-end

• Detection Head provides 
parameters for 𝑀 line proposals

• Each proposal 𝑖 consisting of:
- Control points 𝜶(𝒊), 𝜷(𝒊) for 
𝑥- and 𝑧-component

- Start and end point 𝑡$
(%), 𝑡&

(%)

- Existence probability 𝑝(%)

• No time consuming 
post-processing required

• Faster inference than 
discrete representations

All methods evaluated on
NVIDIA GeForce Titan X 

• Polynomials of degree 
2-3 not sufficient

• 3rd degree splines sufficient 
even for few knots

• Impact of knot number 
decreases for higher values 
à 5 knots sufficient

• Association range matching
surpassing fixed ref. point

• Best results for 40 %
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• Discrete / not smooth
• Fail for strong 

deviations from anchor

• Requires high degrees
for simple road shapes

• Not suited for lanes

• Benefits of parametric
representations

• Suited for typical roads

Fa
ilu

re
 C

as
es


