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Spampinato et al. (CVPR 2017)
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Spampinato et al. (CVPR 2017)

I 6 subjects
I 2,000 ImageNet images/subject
I 40 classes, 50 images/class
I block design
I 84.0% accuracy
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Follow on Work

Bozal, A. (B.S. thesis 2017) 89.03%
Du, C., et al. (ICMM 2019) 81.24%
Du, C., et al. (IF 2021)
Du, C., et al. (KDD 2018)
Fares, A., et al. (ICBB 2018) 97.1 %
Fares, A., et al. (BMCMIDM 2019) 97.3 %
Fares, A., et al. (ICMM 2020) 89.06%
Hwang, S., et al. (IWCBCI 2019) 95.89%
Jiang, J., et al. (THMS 2019) 94.1 %
Jiao, Z., et al. (IJCAI 2019) 92.99%
Kavasidis, I., et al. (ICMM 2017)
Li, D., et al. (Pattern Recognition 2020)
Mukherjee, P., et al. (ICIP 2019) 89.6 %
Palazzo, S., et al. (ECCV 2018)
Palazzo, S., et al. (FG 2020) 42.6 %
Palazzo, S., et al. (TPAMI 2020) 48.1 %
Palazzo, S., et al. (ICCV 2017) 83.9 %
Palazzo, S., et al. (arXiv 2018) 90.4 %
Zhang, W. & Liu, Q. (ICAICI 2018) 99.6 %
Zheng, X. & Chen, W. (BSPC 2021) 99.50%
Zheng, X., et al. (BSPC 2020) 94.4 %
Zheng, X., et al. (Pattern Recognition 2020) 97.13%
Zhong, S., et al. (ICSESS 2018) 96.2 %
Zhong, S., et al. (ICAICA 2019) 98.24%
Zhong, S., et al. (ICMM 2019) 98.4 %
Zhou, Q., et al. (JOPCS 2019) 80.9 %
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Li et al. (TPAMI 2021)
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Block Design
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Randomized Design
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7 Questions

1 Is this task even possible?
2 How many classes?
3 How much training data is needed?
4 Which classification architectures work?
5 Do recording artifacts (eye blinks) hurt? (addressed in poster and paper)
6 Does frequency-domain analysis help? (addressed in poster and paper)
7 Can one decode across subjects?
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New Dataset

I 1 subject
I 40,000 ImageNet images/subject
I 40 classes, 1,000 images/class
I randomized design
I 10 sessions, six hours each
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Is this task even possible?

1 Is this task even possible? YES, but only barely
2 How many classes?
3 How much training data is needed?
4 Which classification architectures work?
5 Do recording artifacts (eye blinks) hurt? (addressed in poster and paper)
6 Does frequency-domain analysis help? (addressed in poster and paper)
7 Can one decode across subjects?
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How many classes?

1 Is this task even possible? YES, but only barely
2 How many classes? 40 is about the limit
3 How much training data is needed?
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5 Do recording artifacts (eye blinks) hurt? (addressed in poster and paper)
6 Does frequency-domain analysis help? (addressed in poster and paper)
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How much training data is needed?

1 Is this task even possible? YES, but only barely
2 How many classes? 40 is about the limit
3 How much training data is needed? only about 60% of our dataset
4 Which classification architectures work?
5 Do recording artifacts (eye blinks) hurt? (addressed in poster and paper)
6 Does frequency-domain analysis help? (addressed in poster and paper)
7 Can one decode across subjects?
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Which classification architectures work?

1 Is this task even possible? YES, but only barely
2 How many classes? 40 is about the limit
3 How much training data is needed? only about 60% of our dataset
4 Which classification architectures work? only SVM, 1D CNN, and EEGNet
5 Do recording artifacts (eye blinks) hurt? (addressed in poster and paper)
6 Does frequency-domain analysis help? (addressed in poster and paper)
7 Can one decode across subjects?
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Can one decode across subjects?

1 Is this task even possible? YES, but only barely
2 How many classes? 40 is about the limit
3 How much training data is needed? only about 60% of our dataset
4 Which classification architectures work? only SVM, 1D CNN, and EEGNet
5 Do recording artifacts (eye blinks) hurt? (addressed in poster and paper)
6 Does frequency-domain analysis help? (addressed in poster and paper)
7 Can one decode across subjects? not yet
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Take-Home Messages

I We are the first and only to perform this task with above-chance accuracy, but only
marginally.

I It took collecting the largest EEG dataset ever collected from a single subject, at the bounds
of feasibility.

I Don’t believe everything you read in CVPR.
I The problem is hard, unsolved, and thus interesting.
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Code and Data

https://dx.doi.org/10.21227/bc7e-6j47
https://dx.doi.org/10.21227/x2gf-5324
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