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Pipeline

Image input

Input Stitching
3D point cloud stitching

Reconstruction
3D point cloud by pinhole 

model

Segmentation
Using 3rd party 

segmentation tool

Find Corners
OpenCV
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Literature review - Pinhole model

         : Focal lengths

             :  Center of the image

             : 3D space coordinates
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Road marker identification

03
Find contours & corners

Use opencv functions

01
Segmentation 

Use segment anything to 
find all possible segments

Filtering valid segments
Use bounding box from yolo 
and some rule based methods
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Segmentation
Using segment anything from Meta AI to extract all possible segments

SAM

seq1 seq2 seq3 test1 test2

Avg segments 81 72 77 89 76
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https://ai.facebook.com/research/publications/segment-anything/


Filtering valid segments

Steps: 

1. Read bounding box and camera mask

a. If bounding box probability < threshold, drop it

2. Threshold raw image

3. For every segments, if following conditions for met, drop it

a. It is in camera mask

b. It is not in any bounding box

c. If the segments in (2) is black and

the percentage of segment in bounding box < threshold
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Find contours & corners
Apply opencv functions

● findContours

● approxPolyDP
findContours

approxPolyDP
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Point cloud reconstruction

Camera frame

Projected image
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From pinhole model
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Point cloud reconstruction
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Point cloud reconstruction
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Point cloud reconstruction
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Point cloud blending from multiple cameras
1. Sort the frames by timeline

2. Take adjacent 4 frames’ point clouds 

3. Transform 4 point clouds to base_link and mix them to single point cloud set

4. Apply this mixed point cloud set to four frames
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Results
Seq1:
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Results - Point cloud blending
Seq1:
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Seq2:

Seq3:



Results - Point cloud blending
Test1:
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Results - Point cloud blending
Test2:
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Results - leaderboard
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Conclusion
● Successfully generate point clouds by pinhole model
● Blending  images to get more complete point clouds
● Threshold of ICP will influence the performance

● Adjust the corner points to avoid the misinterpretation on the 
boundaries of the road mark

● Ensemble on the same corner points given by different cameras
● Collect more information other than those given in the bounding 

box(for example, the double yellow lines)
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Future work
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Thank you!
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Appendix - Post processing
Method: Trajectory smoothing
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