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Horizon signature

Particle filter

Two bored guys
(a true story)

I'm bored. Hey, I have a cool idea  
for a project. Do you reckon we can 
do visual localization on the freeway  
traveling at 100km/h?

Sureee

Ok. How would you do it?

1. Get inebriated and come  
   up with an idea 
2. Implement said idea 
3. ??? 
4. Profit! ICRA2014! 

Downsample to 80x60 and quantize color using K-
means (5 clusters) and detect strong horizon edge.

Two overlapping left and right signatures for 
robustness against occlusion.

Each signature is a 1D array of integers.

Left signature

Right signature

The current image is matched to a database of images along the route, with the best match 
giving the best location. Due to perceptual aliasing, matching is not absolutely unique. 

The Particle Filter is used to track a multi-modal distribution of matches. 
Lane marker frequency is used to propagate the particles. System runs at 23 fps.

 

I think we could  
use the horizon line 
as a feature

That's an awesome idea!

Lane counting

Transform to plan view and apply patch normalization 
to remove shadows.

Filter image with lane markings filter and search in 
“lane zone” in front of vehicle.

Detect lane markers as largest connected components 
within “lane zone”.

Compare lane marker frequency to frequency in 
reference sequence. Relative frequency is used in 

motion model for particle filter.

Perception model Motion model

Two sequences taken 9 months apart. Notice the difference in sky colour and the presence of a building (left) that was 
under construction 9 months earlier (right).
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Fun tidbits

Data collected on Monash Freeway, travelling between 80-
100 km/hr

10 datasets, 240 km of experiments 

Data spans 9 months

Two vehicles used: 1982 BMW 528i (affectionately known 
as the Beemer) and a 1989 Toyota Camry

This paper was done entirely for fun and in our spare time
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