To Do List

Zoom Meeting with Mike, Cris, Mo and Me

Chiaki Yanagisawa
4/7/2021



dList by Cris Vilela

« Generating sample production (short term)
« Adding top and bottom caps (short/medium term)
» Testing the network as a reconstruction tool — “likelihood scan”



Here’s a few items where | think Mo could plug in:

- [very short term] Training sample production. Mo has lots of experience running WCSim (and also
SKDETSIM) so maybe he could start by helping me generate the new SK training sample. It's
mostly done, so this would probably be a matter of a couple of weeks. After this, Mo could be in
charge of future sample production, as needed.

- [short / medium term] Adding top and bottom endcaps to the network. This would be a nice way to
get started on the neural network side of things and would benefit from Mo’s knowledge of the data

format, detector geometry, etc.

- [short / medium term] Testing the network as a reconstruction tool. Karan Y started on this with
the “likelihood scans” but no one is working on it now. | think it would be extremely useful to start
thinking seriously about a FITQun-style minimizer so we can start having an idea of how well the
neural network performs on a reconstruction task. Having this in place will also be fundamental to
optimize the loss function and network architecture in a more quantitative manner.



dList by Junjie Xia

* Why the charge loss doesn’t seem to improve much thru training?

MultiLogNormTime_trainlog_3_peaks
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« Checkerboard Artifacts from C8°ﬁvTranspose2d
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* Number of Peaks Not as A Hyperparameter?



A. Why the charge loss doesn’t seem to improve much thru training?

MultiLogNormTime _trainlog 3 peaks
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[-} Slicing the training data with different energies, train and validate on

different sets to study the differences in returned loss. e.g. if train the NN
with 500 MeV only and validate with 1 GeV, how’s the loss different from
validation with 500 MeV?
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-> Or (thanks to Cris), take a slice of intermediate energy out of the data
i and see if the network can interpolate between lower and higher energies
ito predict a ring of the missing energy.

* Unlike the hit

probability and time
loss, the charge part
doesn’t seem to
improve a lot
throughout the training.

Is it reasonable that the
charge part start with a
relatively small loss?
Perhaps too generous
with the initial width of
peak?




B. Checkerboard Artifacts from ConvTranspose2d

Chiaki’s tutorial on PyTorch convolutional layers: https://indico.cern.ch/event/996880/
contributions/4188468/attachments/2193001/3706891/
ChiakiYanagisawa 20210219 Conv2d and ConvTransposed2d.pdf
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A quick explanation of the cause: https://distill.pub/2016/deconv-checkerboard/

* Try some upsampling method other than the “deconvolution” (in
Pytorch there is a function called “Upsample”).

* [t may also be interesting to check the image right after each
upsampling layer or upsampling+convolution pair.




C. Number of Peaks Not as A Hyperparameter?

* One of our goals is to replace the simple assumption of gaussian
likelihood in fiTQun with some “smarter” function that can better
describe the charge/time distribution.

* Currently the number of peaks is set as a hyperparameter in the
network, but how about let the NN pick the value?

» The charge distribution of the 1st hit PMT is probably going to be very
different from that of the last.

* Decide the number of peaks by minimal loss, or alternatively a well-
defined threshold.



dList by Chiaki Yanagisawa

« Optimization of the current network structure
« Use of GAN - stacked GAN....?
« How to sell our algorithm — Speed, accuracy, multi-rings...?



