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Recap

Cluster information are
obtained from MC Particle
truth information.

3 loss functions, weighted by
hyperparameters:

* Most common particle ids
form vocabulary:
v, Ko, Ko, K, u-,p,n,mt,e”
CrossEntropyLoss

e Charges form other
vocabulary. -1, 0,1. Also
CrossEntropyLoss

 Continuous variables are
obtained by regression. MSE
for the second loss function.
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Custom Dataset
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Since 2 weeks ago

* Implemented method to shrink labels from awkward arrays to 1 representative/ cluster

‘ Custom Dataset is now fully operational

* Implemented the vocabularies for PDGs and charges necessary for loss functions

* Implemented the validate, train and inference function. Still needs testing

* Git repository at: https://github.com/Paul-3004/ILANCE Transfo.git



https://github.com/Paul-3004/ILANCE_Transfo.git

Loss functions

e Pytorch’s CrossEntropyLoss for charges and particles pdg

» Possibility to ignore a specified index, as long as the index is the same as

target value voc_charges = {"pad": 0,

» Necessary to create vocabularies for charges and particles, "eos™: 1,
then implemented in the Dataset’s special tokens "bos™: 2,
n_qn. 3’
* Pytorch’s MSELoss for continous DOF. Qu: 4,

||-l||: 5}

* No possibility of directly ignoring special tokens

Can ignore the values by applying mask and setting their
values to 0 manually.




Vocabs |

One class for def __init_ (self,keys, special_keys):

keys_pad = torch.cat((torch.tensor(special_keys),keys))
values = torch.arange(len(keys_pad))

self.vocab = dict(zip(keys_pad,values))

both instances
Basically a dict
that can do

translation tokens_to_indices(self,tokens):
Keys: actual unique, indices_unique = torch.unique(tokens, return_inverse= True)

key, values = torch.tensor(list(self.vocab.keys())), torch.tensor(list(self.vocab.values()))
indices = torch.isin(key, unique)
return values[indices] [indices_uniquel

values of the

charges/PDGs
Values: unique
indices indices_to_tokens(self, index):

associated to keys = torch.tensor(list(self.vocab.keys()))

each particle return keys[index.astype(dtype = torch.int64)]

3 first entries get_index(self, key):
are for the return self.vocab[key]
special keys
(tokens) get_token(self, index):
return list(self.vocab.keys()) [index]




Vocabs |

* Need to update
special tokens
during formatting

1. Adding values
of keys in
special tokens

2. Creating and
using vocabs
to translate

if data_type == "labels": special_symbols = {
np.put(pad, [0,1], .special_symbols["pad"]["CEL"]) “pad": {"cont": [0.,1.1,"CEL":-150},

, "bos": {"cont": [1.,1.], "CEL":-100},
np.put(bos, [0,1], .special_symbols["bos"]["CEL"]) .@S;H Fézk“:[L,&]ﬂTEUH4m},

np.put(eos, [0,1], .special_symbols["eos"]["CEL"]) "sample": [0.,0.]

charges_keys = torch.unique(torch.from_numpy(ak.to_numpy(ak.flatten(charges))))
abs_pdg_keys = torch.unique(torch.from_numpy(ak.to_numpy(ak.flatten(abs_pdg))))
special_tokens_CEL = [val["CEL"] for val special_symbols.values() if isinstance(val, dict)]
vocab_charges = Vocab(charges_keys, special_tokens_CEL)
vocab_pdg = Vocab(abs_pdg_keys, special_tokens_CEL)

.labels[...,0] = vocab_charges.tokens_to_indices( . labels[...,0])

.labels[...,1] = vocab_pdg.tokens_to_indices( . labels[...,1])

pad = [-150,-150,0,0,0,0,0,1] > [0,0,0,0,0,0,0,1]
bos = [-100,-100,0,0,0,0,1,1] > [1,1,0,0,0,0,1,1]

eos [-50,-50,0,0,0,0,1,0] > [2,2,0,0,0,0,1,0]
normal_label = [-1,11,E,nx,ny,nz] -> [3,5,E,nx,ny,nz,0,1]
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Inference
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