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Figure S6. Data-aware imaging of synapses at long dwell time. SmartEM takes a short dwell time image (50 ns/pixel), predicts locations that contain synapses, and re-scans these
regions at long dwell time (1200 ns/pixel). The blue overlay presents synapse predictions by MUSTINCLUDE. Yellow outlines represent locations for re-scan based on dilation of
MUSTINCLUDE predictions.
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Figure S7. Synapse detection in ultrafast (25 ns), fast (75 ns) and slow (800 ns) dwell time. SYNAPSENET works at multiple dwell times.
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Figure S8. Examples of image homogenization by IMAGEHOMOGENIZER. Left column: composite EM with two dwell times (75 ns/pixel and 600 ns/pixel). Middle column:
homogenized EM from composite EM, exhibiting similar visual coherence compared to slow EM. Right column: slow EM (600 ns/pixel). Red arrows indicate the locations with
slow dwell time of 600 ns/pixel in composite EM.
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Figure S9. Globally fixed SmartEM parameters and their respective speedup compared to traditional EM.
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Figure S10. A. The process of generating the MUSTEXCLUDE ground truth. B. The paired Fast EM and the MUSTEXCLUDE mask generated are used to train the network which
is deployed to generate the portions of EM to exclude in real time.
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Figure S11. Synapse detection and rescan mask generation pipeline

Meirovitch etal. | SmartEM 24


https://doi.org/10.1101/2023.10.05.561103
http://creativecommons.org/licenses/by-nc/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2023.10.05.561103; this version posted October 8, 2023. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is
made available under aCC-BY-NC 4.0 International license.

Figure S12. A cubical 3 um portion of an aligned smart EM output from 94 serial
sections.
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Figure S13. Percentage of EM that can be excluded in a 60 x 68 x 3um? section. On
average, around 23% of the volume can be excluded from rescanning.
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Figure S14. CNN architecture used for the FUSEDEM2MB and ERRNET. The architecture is similar to U-Net (Ronneberger et al., 2015), but has 3 layers of (Convolution, Batch—
Normalization, ReLU) in each layer and has additional residual connections (He et al. (2016)). The architecture is fully convolutional and for both FUSEDEM2MB and ERRNET the

input dimension is 1, respectively for the grayscale image and the membrane probability. In both cases the output dimension is 2, respectively for 0:not-membrane,1:membrane
and 0:no-error,1:error
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