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Fig. S1. Comparison of merged emboss-filtered image processed using A) Photoshop and B) 
MATLAB with similar parameters. C) Merged emboss-filtered image overlaid with the averaged 
vessel perfusion map (red) generated using motion contrast computation of the 4 split-detection 
videos.  D) Split-detection image at 180°. Black arrows indicate two nonperfused capillary 
segments; white arrows indicate red blood cells which were momentarily stuck inside a capillary 
during the acquisition. E) Pixel intensity difference of the images in A & B.



Fig. S2. Emboss filtering of split-detection images using MATLAB. A) Split-detection images 
at 180°, 135°, 90°, & 45°. B) 3x3 emboss filter masks with +1.85 and -1.85 in 4 directions. The 
emboss filter mask was in convolution calculation with the corresponding split detection image, 
resulting in C) 4 emboss-filtered images with edge enhancement orthogonal to the mask 
direction. D) The 4 emboss-filtered images were then merged into a single image using 
maximum intensity projection, which provides high contrast visualization of both hyalocytes and 
their processes in the same image (arrowheads) and reveals the complex meshwork structure of 
the surrounding. 



Fig. S3. Comparison between the 4 split-detection and the merged emboss-filtered images of the 
same hyalocyte. Top row: cell without segmentation outlines. Bottom row: cell segmentation (in 
red) was performed manually on the merged emboss-filtered image using Photoshop (magic 
wand tool with 50% tolerance). Cell outlines were then overlaid on the 4 split detection images. 



Fig. S4. Histograms of cumulative path length measured at 4 time points over 2 hours at 30-
minute intervals. Total number of hyalocytes = 93. 



Fig. S5. Individual velocity plots for 93 hyalocytes tracked over 2 hours at 30-minute intervals. 
The traces were presented individually to prevent the crowding shown in the main manuscript.



Fig. S6. Histograms of cumulative path length measured at 12 time points over 1 hour at 5-
minute intervals. Total number of hyalocytes = 14. 



Fig. S7. Individual velocity plots for 14 hyalocytes tracked over 1 hour at 5-minute intervals. 
The traces were presented individually to prevent the crowding shown in the main manuscript. 
Also, most cells show little movement, and when larger movement occurs, it is usually brief.


