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THE ROYAL SWEDISH ACADEMY OF SCIENCES

Toward deep learning

The methodological breakthroughs in the 1980s were soon followed by successful applications,
including pattern recognition in images, languages and clinical data. An important method was
multilayered convolutional neural networks (CNN) trained by backpropagation, as advanced by

Yann LeCun and Yoshua Bengio [28,29]. The CNN architecture had its roots in the neocognitron

method created by Kunihiko Fukushima [30], who in turn was inspired by work of David Hubel
and Torsten Wiesel, Nobel Prize Laureates in Physiology or Medicine in 1981. The CNN approach
developed by LeCun and coworkers became used by several American banks for classifying
handwritten digits on checks from the mid-1990s. Another successful example from this period
is the long short-term memory method created by Sepp Hochreiter and Jiirgen Schmidhuber [31].
This is a recurrent network for processing sequential data, as in speech and language, and can be

mapped to a multilayered network by unfolding in time.
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Fukushima K. Neocognitron: a self organizing neural network model for a mechanism of pattern recognition
unaffected by shift in position. Biol Cybern. 1980;36(4):193-202. doi: 10.1007/BF00344251. PMID: 7370364.
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Prediction of cancer treatment response from histopathology images through imputed transcriptomics. Res Sq [Preprint]. 2023 Sep 15:rs.3.rs-3193270. doi:
10.21203/rs.3.rs-3193270/v1. Update in: Nat Cancer. 2024 Sep;5(9):1305-1317. doi: 10.1038/s43018-024-00793-2. PMID: 37790315; PMCID: PMC10543028.
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Take an ECG A

You can take an ECG at any time, when you're feeling

symptoms such as a rapid or skipped

heartbeat, when you have other general concerns about
your heart health, or when you receive an irregular
rhythr

. laSS l, Take Your First

. E ’% f' ~ ~ Recordinggg :eccigyézica"y

N d\/L\}Eé W 74 BPM
Dlgltal Cluve.. _ %%w M First, open the EC(
Apple Watch. .

5. Wait. The recording takes 30 seconus. ;..

- . . e - Rest your arms on
the recording, you will receive a classification, then ‘D ap, and hoid your | (g Y e JAPN
Digital Crown.
you can tap Add Symptoms and choose your it helps to rest your

Note: To take an accurate EC( arms on a table or
Symptoms. Natch needs to be snug on th\ your legs. ;
6. Tap Save to note any symptoms, then tap Done. i o - <

https://support.apple.com/en-us/HT208955



