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Supplementary Figures 

 

 

Supplementary Fig. 1 | Top-5 score for histology match using SMILY at different 

magnifications. The 5X magnification results are lower because there are substantially fewer 

image patches per slides at that magnification, of which even fewer pass the 1,000-pixel filter 

used to enhance search result diversity. 
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Supplementary Fig. 2 | Additional performance metrics for SMILY. (a) Comparison different 

metrics: averaging the histology match (1/0), weighted based on rank in the search results, and 

at-least-one (top-5 score). (b) Comparison of different values of “k” in the top-k score (results for 

histologic feature match in prostate specimens). (c) Effect of search database size (results for 

gleason cancer grade match in prostate specimens). (d) Top-5 score when searching the 

original annotations in prostate specimens (without resample to ensure uniform distribution of 

histologic features).  
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Supplementary Fig. 3 | Comparing the use of a single magnification (in blue) versus 

multiple magnifications simultaneously (in red) for retrieving patches with similar 

Gleason patterns. For a query patch at 10X magnification, the multi-magnification embedding 

is the concatenation of embeddings computed at 5X, 10X, and 4 image patches at 20X (to 

capture the entire 10X image). For better accuracy, these experiments were run using a larger 

dataset3 (that did not have histologic feature annotations) than other results presented in this 

paper. 
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Supplementary Fig. 4 | Samples of SMILY similar image retrieval (a) Query consists of a 

nerve from a prostate specimen, alongside stromal connective tissue, adipocytes, and blood 

vessels. The search results contained (1) connective tissue adjacent to a blood vessel, (2) a 

nerve adjacent to fat, (3) a blood vessel adjacent to fat, and (3) a nerve adjacent to fat and 

connective tissue. (b) Query consists of nerve, stroma, tumor, and a lymphatic vessel containing 

metastatic tumor from a breast specimen. The search results contained (1) a large tumor focus 

and stroma, (2) a nerve adjacent to stroma and muscle connective tissue, (3) a lymphatic vessel 

with stroma, and (4) a nerve adjacent to stroma and a blood vessel. (c) Query consists of 

colonic glands cut in cross and longitudinal sections. The search results all contained colonic 

glands with similar architecture.  
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Supplementary Fig. 5 | Comparison of using different pre-trained embedding generators: 

SMILY’s deep ranking network, Inception (V3)1,2, a network trained for Gleason grading3, and 

scale-invariant feature transform (SIFT)4 for retrieving (a) image patches with similar histologic 

features and (b) image patches with similar Gleason pattern.  
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