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Goals 

 Repurpose existing lane following algorithms for 
crosswalks  

 Algorithms optimized for mobile devices 

 Recognize multiple different kinds of crosswalks 

 Zebra 

 Standard 

 Work under different lightings 

 Don’t modify the environment 

 Android, requiring no extra money spent 



Related Work 

 Walk Light detection 

 Locating crosswalks with camera phone 

 Camera phone system for orienting pedestrians 

 

 



Walk light detection 

 Utilize phone’s accelerometer in order to determine 
horizon line (less of image to search) 

 Use other factors to narrow down search (green 
traffic light, etc) 



Walk light detection cont 

 Require users to hold phone sideways 

 (Future work suggested using accelerometer to auto-rotate 
image for algorithm) 

 

 Main issue was aligning with crosswalk (hard to 
detect walk sign when its not in the image) 



Zebra Crosswalk Detection 

 Algorithm  

 Extract straight line segments from the image 

 Applies segmentation algorithm to group segments 

 Score the detected segments 

 Use a threshold to determine if score is high enough 

 



Zebra Crosswalk Results 

 



Two-Stripe Crosswalks 

 Algorithm 

 Read accelerometer to determine orientation 

 Discard data above the horizon line 

 Use brightness to estimate if points are in crosswalk stripes 

 Draw lines 

 



Simple Lane Following 

 Algorithm 

 Convert to grayscale 

 Crop to center portion 

 Identify edges and draw onto new image 

 Apply Hough line detection to find shapes 

 Delete extraneous lines 

 Reapply lines to main image 

 Draw lines onto image 



Validation 

 Two main overall goals: 

 Successfully recognize crosswalks 

 Successfully guide users across crosswalks 



Validation Cont 

 Metrics to measure 

 CPU usage/frames per second 

 Jitter (in suggested direction) 

 Robustness (lighting) 

 Frame by frame analysis (leading user out of crosswalk a lot?) 



Difficulties 

 Video Jitter 

 Methods of keeping user in crosswalk 

 Recognizing end of crosswalk (when to stop routing) 

 Adaptive thresholding 

 Calculate vector that user is walking 

 



References 

 See related work/validation 



Questions? 


