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Anomaly Segmentation for Driving Scenes

• Given a driving scene image, anomaly segmentation detects all anomalous 

objects on the road. 

A input image [1] The result of anomaly segmentation

[1] Chan, Robin, et al. "Segmentmeifyoucan: A benchmark for anomaly segmentation." NeurIPS 2021. 2



Anomaly Segmentation for Driving Scenes

• Most existing state-of-the-art methods design and utilize anomaly scoring 

functions to calculate anomaly scores for each pixel. 
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Accurately predicting the logits is crucial for precisely inferring the anomaly score. 



Motivation

• The diversity of driving scenes.  

Training data [2] Test data [3] in various environmental factors. 

[2] Cordts, Marius, et al. "The cityscapes dataset for semantic urban scene understanding." CVPR 2016. 

[3] Chan, Robin, et al. "Segmentmeifyoucan: A benchmark for anomaly segmentation." NeurIPS 2021.
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Motivation

• The diversity of driving scenes often result in distorted manifolds. 
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(i) An ideal manifold structure (ii) A distorted manifold structure
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Motivation

• The structure of data manifolds implicitly contains the intrinsic relationship 

among pixel points.  
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(i) An ideal manifold structure (ii) A distorted manifold structure

Inlier pixel Inlier class prototype Outlier pixel

(iii) A refined manifold structure



Proposed Method

• Random Walk on Pixel Manifolds (RWPM): RWPM can be directly integrated into 

existing anomaly segmentation frameworks in the inference phase. 
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Random Walk on Pixel Manifolds (RWPM)

• Overview

RWPM consists of 3 parts: Graph Construction, Random Walk Process and 

Partial Random Walk
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Random Walk on Pixel Manifolds (RWPM)

• Graph Construction
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Random Walk on Pixel Manifolds (RWPM)

• Random Walk Process
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Random Walk on Pixel Manifolds (RWPM)

• Partial Random Walk 
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Random Walk on Pixel Manifolds (RWPM)

• Partial Random Walk

1. Limited iteration: Iterate only T time

2. Embedding map partitioning: Equally divide the pixel embedding map into 

some sub-maps. 
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Experiments

• We integrate RWPM with 4 representative anomaly segmentation methods.
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Experiments

• Pixel level evaluation: Comparison with state-of-the-art anomaly 

segmentation methods. 
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Experiments

• Component level evaluation: Comparison with state-of-the-art anomaly 

segmentation methods. 
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Experiments

• Qualitative Result. 
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Thank you !

The 18th European Conference on Computer Vision ECCV 2024
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