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General instructions

• Decide topic for your Final Report and Final Presentation asap. Please email me:

1. your topic

2. which paper or two papers you will present

3. if you are working alone or in a team (and if so, with whom).

• Work in groups: I suggest the formation of groups of two students per topic.

• Topic selection: A list of possible topics is given below. Topics are assigned on a “first come first serve”.

Requirement: your topic needs to be related to the material covered in class.

Please inform me about your choice of topic by Oct 15th, 2022.

• I collected some advice on how to review a paper, how to write in a precise, concise, and well-structured
manner, and how to organize, practise and deliver your presentation. Please download and read
http://motion.me.ucsb.edu/pdf/FBullo-IEEECS-2018-10-GettingItWrite.pdf

• Presentation: length: 25 minutes if single student, 50 minutes if group of two students. You will grade each
other’s presentation performance via the feedback form:
http://motion.me.ucsb.edu/ME225NN-Fall2022/handouts/feedback-form-workshop.pdf

Intructions: Please do not cut and paste parts of papers and reports. I expect you to actually write you own
slides. It is okay to include a few selected graphics from the literature (with attribution).

• Report: Suggested report length = 10 pages, single column, single space between rows, 10 or 11 points, .75in
margin. Recommended structure and instructions:

1. Title, Authors, Date, Subtitle with course number and quarter

2. Section 1: Introduction with one paragraph each for (a) problem description and motivation, (b) literature
review (at least 1 sentence per bibligraphical item), (c) summary of content

3. Section 2: Preliminaries/review of notation (consistent with the book)

4. Section 3: Actual content, possibly with some theorems, examples, and tutorial graphics

5. Section 4: Simulation results (depending upon the complexity of the model, I may expect you to simulate
the dynamics and not simply cut and paste the simulation results from the literature)

6. Bibliography: mandatory, at least 10 items, make sure your introduction spends at least 1 sentence for
each reference.

http://motion.me.ucsb.edu/pdf/FBullo-IEEECS-2018-10-GettingItWrite.pdf
http://motion.me.ucsb.edu/ME225NN-Fall2022/handouts/feedback-form-workshop.pdf


Comments: If you re-use images (previously generated by yourself or others), then cite the source and the
copyright information carefully.

The report should contain a meaningful elaboration and review of one or multiple paper(s) in the literature.
Simply copy/pasting + light revision of the paper(s) is not sufficient.

Document writing using LaTeX or Word/Powerpoint

My suggestion is to use LATEX, but ultimately I leave it up to you to choose of software for the report and presentation.
To get learn about LATEX, I suggest having a copy of The-not-so-short-introduction-to-latex.pdf at

https://tobi.oetiker.ch/lshort/lshort.pdf

For LATEXslides, I recommend using Beamer (see https://tinyurl.com/8fsvnetw; this is the LATEXpackage I
use for my talks).

Regarding slides in powerpoint, I recommend the template for the UCSB College of Engineering at
https://ucsb.app.box.com/v/ucsbengrmarketing

Possible Topics for Final Presentations and Report, Fall 2022

1. From spiking nets to firing rate models, e.g., more on Hebbian learning in spiking nets:

W. Gerstner, W. M. Kistler, R. Naud, and L. Paninski. Neuronal Dynamics: From Single Neurons
To Networks and Models of Cognition. Cambridge University Press, 2014, ISBN 9781107635197.
URL: https://neuronaldynamics.epfl.ch (see Part III)

W. Gerstner andW. Kistler. Mathematical formulations of Hebbian learning. Biological cybernetics,
87:404–15, 2003. doi:10.1007/s00422-002-0353-y

2. Equilibrium propagation, a biologically plausible learning mechanism

B. Scellier and Y. Bengio. Equilibrium propagation: Bridging the gap between energy-based models
and backpropagation. Frontiers in Computational Neuroscience, 11:24, 2017. doi:10.3389/fncom.
2017.00024

3. NGRAD hypothesis and learning

T. P. Lillicrap, A. Santoro, L. Marris, C. J. Akerman, and G. Hinton. Backpropagation and the
brain. Nature Reviews Neuroscience, 21(6):335–346, 2020. doi:10.1038/s41583-020-0277-3

4. Similarity-based biologically-plausible learning

C. Pehlevan and D. B. Chklovskii. Neuroscience-inspired online unsupervised learning algorithms:
Artificial neural networks. IEEE Signal Processing Magazine, 36(6):88–96, 2019. doi:10.1109/

msp.2019.2933846

5. Piecewise linear neural networks

Q. Tao, L. Li, X. Huang, X. Xi, S. Wang, and J. A. K. Suykens. Piecewise linear neural networks and
deep learning. Nature Reviews Methods Primers, 2(1), 2022. doi:10.1038/s43586-022-00125-7

6. Neural population geometry

S. Chung and L. F. Abbott. Neural population geometry: An approach for understanding biological
and artificial neural networks. Current Opinion in Neurobiology , 70:137–144, 2021. doi:10.1016/
j.conb.2021.10.010

7. Deep networks: approximation power, dynamics of optimization and more

T. Poggio, A. Banburski, and Q. Liao. Theoretical issues in deep networks. Proceedings of the
National Academy of Sciences, 117(48):30039–30045, 2020. doi:10.1073/pnas.1907369117
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8. Biologically-plausible learning and deep learning

B. Illing, W. Gerstner, and J. Brea. Biologically plausible deep learning — But how far can we go
with shallow networks? Neural Networks, 118:90–101, 2019. doi:10.1016/j.neunet.2019.06.001

9. Biologically plausible neural-network plasticity:

M. B. Gurbuz and C. Dovrolis. NISPA: neuro-inspired stability-plasticity adaptation for continual
learning in sparse networks, 2022. doi:10.48550/arxiv.2206.09117

10. Data with geometric structure

M. M. Bronstein, J. Bruna, Y. LeCun, A. Szlam, and P. Vandergheynst. Geometric deep learning:
Going beyond Euclidean data. IEEE Signal Processing Magazine, 34(4):18–42, 2017. doi:10.

1109/MSP.2017.2693418

11. Optimization on matrix manifolds and convergence of PCA flows

W.-Y. Yan, U. Helmke, and J. B. Moore. Global analysis of Oja’s flow for neural networks. IEEE
Transactions on Neural Networks, 5(5):674–683, 1994. doi:10.1109/72.317720

New possible projects added on Oct 11, 2022

12. Integration deep learning and neuroscience (position paper)

A. H. Marblestone, G. Wayne, and K. P. Kording. Toward an integration of deep learning and
neuroscience. Frontiers in Computational Neuroscience, 10, September 2016. URL: https://doi.
org/10.3389/fncom.2016.00094, doi:10.3389/fncom.2016.00094

13. Winner take all via coupled neural-synaptic dynamics

J. Binas, U. Rutishauser, G. Indiveri, and M. Pfeiffer. Learning and stabilization of winner-take-
all dynamics through interacting excitatory and inhibitory plasticity. Frontiers in Computational
Neuroscience, 8, 2014. doi:10.3389/fncom.2014.00068

14. High-dimensional data analysis with low-dimensional models (pick a chapter and present summary)

J. Wright and Y. Ma. High-Dimensional Data Analysis with Low-Dimensional Models: Principles,
Computation, and Applications. Cambridge University Press, 2022

15. Nonnegative matrix factorization (pick a chapter and present summary)

N. Gillis. Nonnegative Matrix Factorization. Society for Industrial and Applied Mathematics, 2020.
doi:10.1137/1.9781611976410
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